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0 8! 
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(alternating copolymer )S °l^-<H*l^r ^ efl^H 

3,000 ~ 100,000^ ^ ig-g- 7>^lr4. 



Ri ^ R 2 ^ ^ ^ 2L^r ^1^71 ojji, R 3 ^ R4 ^ zvzv ^ ^j-, ^1=^- 

Al7), Hi^r Ci ~ C 20 ^ ft^Hr^ %V-H-7lolJ7 ( R 5 ^ ^ 31 Ci ~~ C 20 ^ ^sH^ ^-R- 

^Tfl^ cf^, a-l-^s^ c>aleflolH, IEJl. ^f^fl, 157nm 




R3 R4 
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IHI^ = 2.ii^S.«-Bl <£o\7,)±t s.£\u] £ 3j-«H§^ Sflxli 

2= 3:^ # {Photosensitive polymers and chemically amplified resist compounds obtained from 
alkenyl ether monomer having multi-ring structure} 

^] 

<i> ^- t^o. iSe ^i^ H = o} ^ A>.g.^ ^ ^e)^ ^ efl^liH s^-g-ofl 

^iS, cf^«- ^S^l iHlHi ofl E fl5 SL^JL^Ei ^cH^^ 7 u v^ ^ ^. 
«H§^ ^liE ^ 

cl^-o], cl^oi =ol 0.10/Mn olSV^l sfl^i A>o]^ 7 > *V£*11 ^7}^ *fl2: ^ 

°fl 91°]*], 7l^^] KrF 5flol7-l(248nm)l- <>l-g-sKr ^ 7l#jsL^ tr3]7 r $Jt]-. 4^1, 

ii^^l ArF <3}aH eflol^(i93nm)l- o]^.^. e)^Jfls] 7l#<2] 7 M°1 
ofl aJ— ^ , 7>z/>^ ^-Eflofl tf^ajo^ ^.g.^ ^l^ojcf. a th ^Hlcfl 7l^SAi 0.07/flii 
311 <§^«r°i°> *r^r #-£31 ^7>o] ^ ^ofl ^-g-5>7l F 2 eflo^-l 

(157nm) °l-§-*Kr 7l#o] 7 >^s}-5lJI 5^ ^Hcf. 

<3> *}^-*>*l f 2 ^Ajoi efloj^-g- efl^H ^flsL^i ^S. * ^jlxj. ^e)^ 

1-°! ^ ^ tfl#°lSm. ^1, tfi = ^« #HlH^ 157niHM tflsfls. 



92-4 



1020030085830 *' ' #^ <£t\: 2004/2/19 

tUtr ifl^ol ^ ^ ^ ^M^, 2-^ 3? -H^-^> ^12:7} <H^*| H)2i $X°]*] <*| 

3 7}*) o]^o] olcf. SEtb, 0 S V 3^ *flfi-&£r Jl^> ^ofl 

(hydrophobic ity)<>l M^F ^.-%-^7) 
<4> f^Hfl 7^0^ *|)<y-g cUS^^I F 2 3H*l-g- efl*]iH ^ ^5.^ cf^-jif 

= ils.'dKpolynorbornene) ^2:0) ^§^^7]- 014. (Francis Houlihan et al., 
Evaluation of Novel Fluor inated Resist Matrices for 157 nm Lithography , Proc, SPIE 
5039, pp. 22-33, 2003) 




<6> ^ifl(side chain)^ ^S.^.^.^^] ^sfl 157nnHH°] 3=^5: ui ^^v 

^*>J1 ^4fl(main chain)^ ^(MW ^Sl^] ^ £^ tfltr 
-H*} JjLjzj.^ ^ s.^ol ^-g-Sj-5]7l<Hl ^£-*>*l &JL^ ( JL^> ^ofl o}o^ 

^4°) °}^. atr, ^ * r -8-*H°> 5[ £i *}7]7} o]^^ 

^^SJ^f. (Iqbal Sharif et al., Advances in TFE Based Fluoropolymers for 157nm 
Lithography: A Progress Report , Proc, SPIE 5039, pp. 33-42, 2003) 
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<8> 



CF 2 — CF 2 — 



<9> ^7] ^$\$) #^--2.^. ( fluorine )S1 7}^^ ojjr^. <£o]^ + 

^*>cf. (Yasuhide Kawaguchi et al . , Dry-Etching Resistance of Fluoropolymers for 157-nm 
Single-Layer Resists , Proc, SPIE 5039, pp. 43-52, 2003) 



^-^17> ^l^Sl^^-M-, ^^.?V ^ SH±S>7l cH^i=r. (Hiroshi Ito et al . , Polymer 

design for 157 nm chemically amplified resists , Proc, SPIE 4345, pp. 273-284, 2001) 



<14> ^ ( cflslnl^- ^fls-S^il 2002-82649 Jl ^ ^l^g^" -^^71] 2002/0160303 Al°fl^r KrF 
<*\a}v] ^])o}7<\, ArF <*]aH e flo]^ ^ p 2 onAH elH^ SL^Hf- cf^tr ^-§-s>7l 

1^1^ °H^]s JSLi^ ^St 3L^>^ #5l^7f ^"^7>S- 

oil Sicf. ^71^^, cf^^- oj-^i^ bfl^fla S^t^S^-Ei BF3I- oj-g-tr 




<13> 




Ri 
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^tH °fl31 = i£f2]°l7l- 714, Jf^ ^ 

sfl o]AVo. A>-g-^ sJ-t^V -^ofl o^a] ^El^^o) afl^tf. 



<17>ZL5ll4, #7] ^l^H ^Efls. 2.i^^Sfo) eJ-C^ ^ofl o]*]-Cc| JR^ 

^^tMl (alternating copolymer)* -r-^r 31 Sj-Jf tfl^ -f^tr ^^j- 

0^1}. f ^Sl^H 157nmo11^oj ^ ^S.-^ £}-a.£}7| ^^H^ ^r^l 

^.ss).^ n^s^ri ^-n-7]l- wj-^oll ^r^l^t tb4. 

[^V^ol Ol =LJ7 7 > ^ 7}^ JlfTHU 

<18>^. 42.3^ ^£1- t^a]^ ^ 01^ 7l^7l#(functional groups)^ 

fe-gr MS* 3>-J±^i^*) F 2 sHM^-g- efl7l>,E A>-g.e>7l 3^tr € 
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<19> £ cf- s.^^ ^o|] cfl*V ^^"^ ^ £^ ^zHl ^tb vfl^o] -f^r^ 157nm 

^^-S* t 9iSLv\, 5L£el^HBfl2] KrF ^o)^, ArF <3]a) 

^ eflo]^, f 2 3H7i ^ t}<8=# ^-g-^v ^ oia^, Ji^^sl -f^tb 



^ ^ *)--§-] 

<20> ^7] ^^-g: ^§1-71 ^§>^, a. ^ U oj^ofl 45^ ofl^S £ 

l^^r a-#^^5f o^lNHH £^s|-o] jujr ^f^l (alternating copolymer )5L o] 

*)U *4 ^» 3,000 - 100,000^ ^ 3Xj$ £-7>3f-g- 7>^lcf. 



'Air, Ri ^ R 2 ^r zj-zj- ^± Qx} ^1^71 ojji, r 3 ^ R 4 ^ z|z| 4^ ^7f, §1=^- 

^l7l(hydroxyl group), C x ~ C 20 ^ ^^r^ri: tlrM (hydrocarbon-contained groupH^l, 

R 5 ^ ^ Hi^r Ci ~ C 20 ^ W^ri ^7lo]cf. a>^^7D^, R 3> R 4 ^ R 5 # 

^Hl ^sfl ^sfl 7>^tl- 7l (acid-labile group)!- SLlrtr^. 

SEt!: «>#^^1^, R 3 ^ R4 # *M-£ sfM-^ °J-^7l, ^1=^-a1^ 7 i oJ-^a^I, 7 r 
^ 7 ), ?>3J±^7l, oH^Efl5 7 l, #^o.e^ ^^^-Al7](fluorinated alkyloxy group) , 



*\}^ ^ 91^ efl^iH 2^°-^ ^]^>^ ^olrf. 



<22> 




R3 R4 
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U>^^>7fl^, R 5 ^ <g^7], -Sl^Al <g^7), S^S.^71, SE^r #o\) ^ £*fl 7} 

^ C 6 ~ C13 3 lt^^7l# i^-W. ofll- R 5 ^ 

1-41 l-£Sl-HfS«!-i 2-^11-2-^^^.^^, 2-4| i-2-tii5 

, d, 2-H^.^ -2-^^.11^^ , 2-i^-2-oliiH^ i 2-^SSl-2-ol4iiL = 

, d, 8-^l^-8-HelAl#^.[5.2.l.0 2 ' 6 ]c-ll7>'d ( S-^fJ-S-S^Al^tS^.l.O 2 . 6 ]^^, 8-£S 
€-8-H^Al#5L[5. 2 .1.0 2 . 6 ]iWd, 2-^1^-2-oVtq-^, 2-4| ^-2-o>cJ-i&^ , 2- = 5.^-2-o}t} 
^IL l-^^-l-^l^^]^, 2-ofl^-2-€^ iE^r 2-oll^-2-5ffl^7l» itftb ^ ^rf. 



R 6 ^Sr <lH1 2\n 7>^*b C 4 ~ C13 3] &^±7] o]JL, s ^ 0 ~ 2^ 

~ Ci 3 3 *l^i ^2)-^ 7 ] o]uf. a >^e>7ll^, Re^r l-^^-l-Al#s.«j^, 1-ofl^-l- 
1-^S.^-1-Al#s.«j^ 2-°ll^-2-^ = ^LS^ ( 1-2-^-5 Ji s.^, 2-H£|-2- 
^ = 12^, 2-^]l-2-o]^Jis^ ) 2-^1^-2-01^21^.^, 2-H5.^-2-ol^^.e^ ( 8-ofl^-8-B 
el^l#S.[5. 2. 1.02.6]^^, 8-^^-8-HHlAl#s[5.2.1.02.6]c-fl?>^, 8-£Sl-8-Se] 
[5.2. 1.02.6]^^, 2-^1^-2-^^^, 2-<Hl^-2-o>cf^>^ ( 2-=Sl-2-6}cl-^|, l-o>cfo> 
l-l-^HlHl 1i , 2-^1^-2-^1^ iE^ 2-ofl^-2-^1^7lolc).. 



<27> 
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<29> 



<30> 




R 8 ^r Ci ~ C13 ^ ^SH^^M^. Hj-^^^Tllfe, R g ^ 1-xfl ^-1-A} #3.^ , 1- 
°fl^-l-^l#5.^^, l-H.S.€-l-^l#S«j^ 2-^)^-2-^s iL s^ j 2-11-2-^11^, 2-H 
^1-2-^5 12^, 2-fflfJ-2-°ldiJiLs. 1 d, 2-^1^-2-ol^^.e.^, 2-H5.«i-2-°l dtiL^ , 8-°fl 
^-8-Ht| Al #S[5. 2 . 1 . 0 2 • 6] tfl , 8-ofl ^ ^ [5 . 2 . 1 . 0 2 - 6 ] 01 9}^. , 8-HS^-8-Se) 

Al#5.[5.2.1.0 2 '6]cfl7>^ ( 2-^l^-2-ofcf°>l ( 2-^1 ^-2-o>c|-^ , 2-HS.^-2-o>cf ^ , 1- 



<33> 
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<36> 




<37> 



5^. 



<38> 




R11 R12 



<39> R 9 ^ RlO^ AA *r±- %A ^ *)M7]o]jL, R n £ R 12 ^ Z}-Zj- , tjj c 

^171, Ci - C 20 ^ f3r*Hr^ #-fM ojji, R 13 ^ ^ Ci ~ C 20 ^ W^ri 

^7lo]cf. o}7H, R n , R 12 ^ R 13 ^ 3<HS. AVofl cq gfl 7> -^ 7 ) # £ ^ ^ 

5^. ^^WMl^r, R n * R 12 # ^^i£ ^71, *lS.^Al^7l, M^l7l, 7>s 

4^71, ojl^Efls 7 l > S-SfL^H^ «^^^.A]7l, l-^S^^l- 

SE*V Of^^Ml^, R 13 ^ ^7], *l£L^Al ^7}, f^iS^^7| , £E^r A>ofl «*fl 7> 

^ 7l# i%v*>cf. a].^^!^, R 13 £- t-^-^71, EflH^l = S3qeF^7l, Sfe- ^ 

31 C 6 ~ C13 3 <Wr4i7l# s-ig, R 13 ^ 1-Dfl^-l-A]^ 

l-ofl^-l-Al^Si^, 1- = S^-1-Al#s.«?^ 2-^1^-2-^^^.=.^, 
2-5.3.^-2-^=. iL^, 2-^fl^-2-<>liJis^, 2-<H)^-2-ol^^.s^ ( 2-£S|-2-olil 
-S.^, 8-^^-8-B^a1#S.[5.2.1.02.6]cH^, 8-<H]^-8-HelAl#5.[5.2.1.0 2 .6]i:-ll^ l 8-5. 
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cfn>^ ( i-^cfnV^-i-ufl^ofl^, 2-^1^-2-^^ ^ 2-^l^-2-^1^7l# S^tf. 



Rl4^ *H ^*fl C 4 ~ C13 2) ^^7)o]j L> s ^ 0 ~ 22] ^^o) 

t}. y>^-3l^ 7l l^ > , l])^-5}ELg.3)^7), 2^ ti]^^^ C 6 ~ 

C13 ^ ^^±7)°}^. <^1« R U ^ 1-^m-l-^m^.^j^, 1-^11 -1-Al#^«]^ ( 

1- ^^^-1-Al^S]^ 2-Dfll-2-iL=.^.s^ ) 2-^11-2-^12^, 2-H^-2-^3.JiL=. 1 d, 

2- ^1^-2-oldiii^^, 2-^1^-2-^141^.= ^, 2-H5.^-2-ol^iL5^, 8-^lli-8-Hel ^}WrS. 
[5.2.1.0 2 - 6 ] cIl^V^ , 8-^l^-8-B5lAl#5.[5.2.1.0 2 -6]cil7l-^, 

8-^S€-8-HelAl-t- S .[5.2.i.0 2 - 6 ]c1l7l- 1 d, 2-^^-2-^cf^^ , 2-^)^.-2-0}^^ t 2-ESl 
-2-^cf^l-^, l-oj-cf^^-i-Dll^oll^, 2-nfl^-2-^l^ iE^ 2-ofl ^-2-^1^71 olcf. 
£IK A o v 7] ^12 nf-§- ^-S* 7>^ ^ &cf. 



<40> 



^71 ^12 1>4 4-§- 7>^ ^ sach 



<41> 




s \)-R 14 



<44> 
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Rl5^ Ci ~ C13 3 fJ-sK^j ojcf. W >^^1^ 71 1^ > R 15 ^ ^^71, ofl^7l, t~^l 
71, S^r *1 #5.^71 o]4. 



<48> R 16 ^ Ci ~ Cis ^ W^7lolcf. Rie^r 1"^ 1"1-*1 , 1- 

ofl^-l-All-s.^^, 2-11-2-^1 = ^, 2-^1 s.iL = l, 2-H. 

S|-2-t2i = i 2-*fll-2-<>l:£Ji=.l, 2-°fll-2-c>l:£Ji = l 1 2-HSl-2-°lil±=.l ) 8 -Dfl 
1-8-BbI Al #s [5 . 2 . 1 . 0 2 • 6 1 t-fl 41 , 8-<fl 1-8-B. si *1 #S [5 . 2 . 1 . 0 2 - 6 ] cfl 41 , 8- = 3.^-8-2= 5l 
^ms.[5.2.1.0 2 > 6 ]i3141 ( 2-*111-2-44 41 , 2-0)11-2-4^1, 2-HS^-2-44 n ^, 1- 
4441-1- ^lll °H1, 2-^11-2-^11 2-olll-2-^ll7lolcl-. 

<49> gr*h #4 *fl2 #4 44 tt 4^- i£t 7>1 ^ &4. 



<46> 



SUV, ^-71 ^12 44 43l^r 4-S- 7>1 ^ 5i4. 



<47> 




<50> 




CF 3 OH 
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<51> att, *1]2 ^Eflofl afs #eM^r ^2:^ ^§1=5^ 

(dihydrofuran) SE^ = 3.3*1 fKdihydropyrane) ^Ht 5L^>^ *113 «>4 ^fl# 

<52> 



<53> 



r-8r 1 2o]tf. 
<54> y>^-^s>7j]^, ^71 m w}^- i&flSr n}-g- 7>^lcf. 

<55> CF 3 

(/ \ ) CH2 - C r^- 

CCH^ r ° o 

N R 17 

<5 6> R X1 ^ ^71, *1 2=^*1 ^^71, #^^.^71, 5E^r >LH1 Sl«fl £*fl 7}^ 7) 

ojcf. ti >^-3]3T>7ll^, R 17 ^ t-M7l, fflS^lES^^7|, SE^r ^ C 6 ~ 

Cis ^ ^^71 # i^-tb^-. ^1* R ir £r #JL«!)^ , l-o^-l-Al 

#3.^, l-HS^-l-A]#S.«j^ 2-^1^-2-^^^.s.^, 2-^1^-2-^ = ^. = ^, 2-^5.^-2-^ 
^.$L^, 2-^m-2-ol^H^^, 2-^1 ^-2-^1^^ = ^, 2-^5.^-2-01^^^^, 8 _Dfl^- 8 _E^ 

[S^.l.O 2 . 6 ]^]-^, 2-v\M-2-o}z\^ , 2-ofl^-2-o>cfn>^ j 2-^S^-2-o>c|-°]-^ , l-c>cfi?]- 
li-l-tifllHlli ; 2-^11^-2-^1^ 2-^11^-2-^1^711- 
<5?> ^ ^ofl nf^ s$ 7 ] «>4 ^(k)sq-, i^l^V s.i^ ^-q 
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^ ^ SU-^, <*\7}*\ k/(k+l) = 0.01 - 0.8°]tK 

<58> iEtlr, £ #2Hfe -*7l *ll 1 ti}^- #^(k)£K ^-71 ^12 ^ 

^.s^] je.^ ni t^cs.^ JEE^r ^l^S S-i^ ^l-f^^Tr ^1 

>H 3<H£ m #3(m)» ^ 551-2-^, k /(k+l+m) = 0.01 

- 0.8°lJl, l/(k+l+m) = 0.01 ~ 0.8o]cf. 

<59> s *v, ^ #e^b ^-71 *fll ti}^- ^(k)5f, ^>7l «H- ^ 

(D^r, ^13 «V-a- ^( m )^, ^ ^eflSl^r -frMH, o>a.^eflolH ^^31 

*)MH 5.2^ -B-^H, tejiH^ ^u)e , ^ 3*1=3. ^ S-ic 

<^7l>H k/(k+l+m+n) = 0.01 ~ 0.8olJl, l/(k+l+m+n) = 0.01 ~ 0.8^1^1, m/(k+l+m+n) 
= 0.01 - 0.833-. 

<eo> j$ 7 ] cf^ ^§>7] ^ ^1 oj.Eflofl 4^ efl^l^H £>S#£- (a) 

t=t#«- ^2:^1 ^n^d 2.^3 sj. a -#^-.2. =.2}- o>£i^ e flolE s.^^ jij: 

(alternating copolymer)!- i^V^ #^^sf, (b) PAG (photoacid generator)!- 

<6i> S?V, #7] cf = s.^^- ^5f7l , -g. *fl2 <#3H nfs- efl^l^B 

£ (a) 3^ ^3:^ oflEfls. S^^fif a-l-^^Sr <>rH1ieflolB. 
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*\s%£\ *fl2 M ^f^-sfl* i^Rr ^eH^K (b) PAG* if-?r4. A cM € 

=H3 f$ sg-g- ** r 1*£- 3,000 ~ lOO.OOOolcf. 

^7] aj-sf °l-f-<H*lfe #e^^^ | PAG* S^Vcf. ^7) PAG 

^ A oM -fe^s] 7l^o_^ 1 - 30 <£ils <r &t=r. 

<63> wV^*V>flfe-, A oM PAG^r Hs]^>^#^tb-^ (triarylsulfonium salts), ^Wli 0 !^-^ 

^ (diaryl iodonium salts), #5LM1 (sulfonates) ZL 0]^°] %\t\- . ofl-I- 

xl, ^7) PAGtt H^l^S^ He]#efl<>lH (triphenylsulfonium triflate), HaN^i^ 

e (triphenylsulfonium ant imonate) , ^^1^0]^.^-^- HB]-I-efl 0 lH 
(di phenyl iodonium triflate), ^s11 1 d°1.2..£-B- tt^lS-MMB (di phenyl iodonium antimonate), 
^^sfl^oliLS^- B*Ml-elMB (methoxydiphenyl iodonium triflate), ^-t-^-^^^l^o] 
-2-S.-H- H&ll-eflolH (di-t-butyldiphenyl iodonium triflate), 2,6-^MHS«!| #5.MMH 
(2,6-dinitrobenzyl sulfonates), ^^^ifr B^^C^^-ivflol e ) (pyrogallol 
tris(alkylsulfonates)), N-*l a] o] p] = H tq-g-eflole (N-hydroxysuccinimide 
triflate), t = Ji^-c^s. n] c_ He ^ e1 ]c>l B (norbornene-dicarboximide-tr i f late) , 

HBj^l^i^ ^M-l-5fl°lB (triphenylsulfonium nonaflate), ^nfl^ol^^ ^M-l-efl^H 
(di phenyl iodonium nonaflate), ^l^-^l^^l^^l^iE^ Ici-H-^HH (methoxydiphenyl iodonium 
nonaflate), ^-t-^fJ^sJI^©].^^ Wl"Sl] 0 lB (di-t-butyldiphenyl iodonium nonaflate) , 
N-§1^L^-a1^a]o1 u] _el id4^EflolH (N-hydroxysuccinimide nonaflate), 

^o1°l-E.-tLl-#eflo] e (norbornene-dicarboximide-nonaflate), B^l ^1 'd^i^ ^ 5.^- 
f+^iLijol e (triphenylsulfonium perf luorobutanesul fonate) , Be] 3fl "d^S.^- s\ #^-^.5.^- 

92-16 



1020030085830 ' #^ <^^>: 2004/2/19 

et^SvilolE (PFOS) (triphenylsulfonium perf luorooctanesul fonate) , ^ s|] ^ o) ^.s.^- PFOS 
(diphenyliodonium PFOS), ^■^l^sH^ol.fi.JE.w ppQS (methoxydi phenyl iodonium PFOS), c|-t- 
^el^l^ol - Hs]#sfl°lH (di-t-butyldiphenyl iodonium triflate), N-*l = ^ -*] 
PFOS (N-hydroxysuccinimide PFOS), yQ-tq 7 r ^-^-^°l v] = ppos 

(norbornene-dicarboximide PFOS), iE^ ^^-§-5. °] -f-o^tf . 

£ ^ ^#-8: -B-7] <*7]» olcf. #7l -fM 7l 

^-71 §e]^o| 7l^o. s o.Ol ~ 2.0 «y=o.S ^ «r^^r 

7)1^, #7l -H-71 ^7l^ 3*> ^(tertiary amine) ^^-o_S 2 

# *\m ^-71 ^-71 <^7l^ Hel«H|^o>ui (triethylamine), 

MeH °r^I (triisobutylamine), Be} ^li^-^o]-^ (tri iooctylamine) , BeM^efl^o} 

(tri isodecyl amine), i^NlHi: 0 !- 1 ?! (diethanolamine) , BeMfhi-o} 1 ?! ( tr iethanol amine) , 
N-^zJ *|$|^ 31)1-^^^ (N-alkyl substituted pyrrol idinone) , ^hBS.^ 
(N-alkyl substituted caprolactam) , N-<£z] (N-alkyl substituted 

valerolactam) ^r'Qik 0 }^. 
<65> EEfh -g- ^ofl 14= ellxlAE s^l-^r 30 ~ 200 ppm^l 31 ^ «- c\ iff ^ 5W. 

H ^eo] a i?]*HH afl^-sq^ 7]^ 157nm°lH ^ 

t 5^. ^ ^iHl 31 *H o-^^l 33.3 ^^(wettability)* ^SL^- ^ , 2 

^ ^*H1 cfltr *^*1 sJ-B* ^ 5^. £ ^ofl tt^B #BMfe zl ^^o] 

n fl-r- Tj-^-sVcf. cf<#tr ii = B=<~d] o.c^joj cfl «-«-.g- %-g-^><^ =^-^9\ 3-±u\ 
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I*, KrF eflol^(248nm), ArF <^H 01 °1 *i ( 193nm) ^ F 2 01 

(157nm) %^ S^Rr 4°<Jtr ^-g-€ *r 5^. -g- ^°\) 31*1 

<68> ^tgofl^ fe ^ S o] <£?fl^ oflEfle. S.i^<4 a-^^-Sgj. oj-^eflolH S-i^ <4<q 

22 ^£*fl* 5L^-*>^ ui ol^^LEi ^o^]^ Eflxj^E 2:^-§-g: ^th}. 

<69> ^. t^^l-^ a-#^-£i=L3r o]-3^ a flolH7> ^ ^efl^l^ -f^r^l Q^9\ <g?]}^ oIlBfls 
^1- J^Jr ^*Rr 33-8- ^"^^Cf. ^, a-#^ = 5l- 0>£L 

liOH^b a $1*1 S] CF 3 7l7> ^*>* #7^fe ^ ihS: *>°S ^ (electron poor) # 

ns. ^ ^eflo]^ #7.} 3*1 (rich) ^nflo] H ^ oflEflsss]- jeJl 

<70> H-^7]-t^ <^?fl^ S-^HSl- Q-IH^^ oV3.^eflo]B 2. 

<71> n1^ > ^St\ ^n^d 51^^ a-^L^a^. O>H^0l^lB -E.^*- 7lW>t|l°] 

AIBN(azobisisobutyronitrile)* °l-8-*H 70°C°1H ir^l-Si^. i=Hf^ ^-^^ ^Tfl^ °fl3]s. 

2.^3.^ c}o. 3-^a>-e^a1-^[6.2.1.0 2 . 7 ]^-4-<?H (22^ A)-§- A>-g- 

sriL, zl 7f^Ei a-Hel#^S.^l^ ^Ef^^eflojE (s_±u\ B )# a]-§-^^ .m. 
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<73> a]Ji7^S.A] , t}^^ ^^2] oflEfle £.2^3.^ #7] 7^^ 3-^>-H^^l#S 

[6.2.1.0 2 . 7 ]£^-4-9l! (5Li^| C)# ^V-g-^-JL, ZL nfl^ l^afBflolB ( 
JSL^tH D)# A>-g-*M *«J* y o v ^^.S. f^}£4. 

<74> ulmojloj ^ o.ofl oio^A^ FT-IR £ FT-NMR-i- cl-g-tb ^ iflsl 2^*1 7> 

5.1^ C : 5.^4 D = 0:100^ ?A 0 } ^^^1^4. 5E*h 5.i^ 5.2^ 

* *\-&& FT-IR ^ FT-NMR-i- °1 -§-*H £"^t!r ^4 ^tNl Ml °fl A 1 S.i^ 

^«17> JE.^ A : 5-^4 B = 50:50<?1 3M ^£1534-. SEth JE.i^ AS f 55.}.^ ^ 
^-o] ^ 95%^. Hlin^ ^&cf. ol^f ^ ^nfJfEi , 3-^-a>-e^a1#5. 

[6.2.1. 0 2 . 7]£^-4-oflazl- a-B^#^^.^l^ ^]El-a.^eflolE^ 1:1 ^f^l ^^o] 7} 

<76> AT-7) ^ sqofl c^*}. oj-^ S^-^ S.^^^-g- ^-g-^cn) 

<77> (l) 3,4-4*l^S.-2H-^^ (A)^ DfltHlEfHlieflolE (B)^ f^: ^ ^-g- 43%, ifls] 
-ttHB Hi (A:B) = 0:100 
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<78> (2) -3,4-^*1=3.-2^^1^ (A)-4 nfl^o>a.^EilolE ( B )°l ^ 38%, iflfi] 

(A:B) = 0:100 

<79> (3) 2,3-^1=3.^ (A)-4 ^UHl^iEllNHH (B)^ f^: ^ ^ 37%, 1-sH iflsl 3. 

-n-^B (A:B) = 0:100 

<so> (4) 2,3-^^l^S.^^r (A)-4 ^oy^^o}^ ( B )^ ^: ^ t# 39%, £t 

^ IHB 2:^*1 (A:B) = 0:100 
<81> (5) 3-^-A>-H5lAl^s.[ 6 .2.1.0 2 . 7 ]^r^-4-<a (A)^ "fliioj-^eflo];^ (b)^ ^ 

35%, ifl^ -a-qH (A:B) = 0:100 

<82> (6) 3,4-^*1 =3.-2H-3im (A)3} a-S^^^m B}-£ili efl ol e (B) o) ^ ^-§- 

88%, uflo^ s.^^ ^ hi (A:B) = 50:50 

<83> (7) 2,3-^1 = 3.^ (A)^ a-Hel«^S.^m ^E^s^eflolH (B) ^ ^ 97%> 

iflo} 2.^-^ s^ti] (A:B) = 50:50 

<84> (8) 3-^-a>-hs1a1#5.[ 6 .2.1.0 2 ' 7 ]^^-4-^1 (A)4 a-S^^^-^^^Ej ofH^^- (B)^ 
^ -r-i: 81%, tfl^ -ff^H ( A:B ) = 50:50 

<85> (9) 3-^>-H&|Al#s.[6.2.1.0 2 . 7 ]-gr^-4-<ffl (A)4 a -H^^f-iS^Hi t-Jf 1^1-3. €3HH 
(B)^ #^: ^ ^-§- 85%, vflSl ( A;B) - 50:50 

<86> (10) 3-^>-HelAl#s[6.2.1.0 2 . 7 ]^^)-4-<?]l-10-n = ^-^5fl o lH (A)^- a -H^ #^2.3*11 H 
*\M3.*Hzl)°)^ (B)^ ^-g- 91%, ifl^ 5.2^ (A:B) = 50:50 
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<87> (11) 3-^>-E^Al#5.[6.2.1.0 2 . 7 ]^^-4-<a-10-^ ^i^E ( A )^ Q-Eejt^^H 
nfltq-HfJeflolB (B)^ f^: ^ 93%, ^ -2.^ (A:B) = 50:50 

<88> (12) 3-^>-H^A]l-s.[6.2.1.0 2 . 7 ]^^-4-<a-9,10-^ ^^^0)^ ( A)S |. a-Be|#^S^l 

^ ^)Efa.^|efl0lE (B )0] ^ ^ 87%> vflo) £ t D] ^ «] ( A ; B ) = 

50:50 

s^. o>a^e)]o}B S-ic^ -fMB^ a ^H*HH W^SLS.£\ 71^5. o]^ i57nm<Hl 

A i fe£r ^-£» SJ-iL^ ^ ^Cf. tq-^ ^-Tfl^ ollEfle S ^ ^qno] ^ 

JLS ^Isr}-^ -*Hrt!- ^ ^ ^ ^-^(wettability)-!: ^!L*t *r ?X°-*\ , «- A o^ «1 ^ °fl^l 

<91> ^-Ajofl 
<92> _g_^i^ o] g-^ 
<93> >=>, 
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<94> t -w.ig 5-^5^3 ^1-2-^]-^^-^ efl o] e 233g (1.2mol), °}af5ll 0 J 22. 4g (0.4mol) §J = 
^ 0.5g^§- (autoclaveHl ^JL ^, 20 atm *MM 170°C^ -fr^l 

*1?H 15*]*]; ^-<£ tii^l^cf. n <£<H?1 -g-^^- #«3-*HM M^SW. 
^ D l^:-§-^ t--¥-^ 5-ic=.iL = \n-2-7V = 4^«fl°lB 180g* s^^gou^ n ^ ( xg^ 

l-o] 3-^-a>-e^a1#^l [6.2.1.0 2 . 7] ^^-4-<a-10-n^-^^°lH# Sj^^cf. 45%, 

<95> -& ^-^oflA^ Af-g-^ Cf^^- ofl^s y^y\ ^ 

<H #*L$H7fl tfl^l^ ^flS-S^iL ^12002-82649^ ^ s-S^fl 

2002/0160303 All- #2:^-. 

<96> 1 

<98> ^3aH1 i-i 



^MHH1a]<4 Qg- <£o]*± 3-^]-BelAll-^[6.2.1.0 2 - 7 ]-gr^-4-^l-10-n^-^- 

^eflolH 25. Og ^ 2-H2l#^S.nfl^ o> 3 ^ s flolH 15g# THF 
(tetrahydrofuran) 100g°11 ^Jl ^91 ^, N 2 7>^# Af-g-^c^ t}7H! (degassing) *}J1, °]<>H 



<99> 
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3?) 3} (purging) *>^cf. ^<H^1 ^^l-^l 2,2 , -AIBN(azobisisobutyronitrile)^r %■ 7] 

2 mol%3 ^ ^<>H <£o^ -g-ofl^. 70°CoflA^| 12^1^ 7}^ ^, &\ 

^o\) %&*]?\ 4 -r-t-U powder) A o v ^^ Jl^-^>» 'S^cf. t\-X\ THF°fl ■N-ojjn «j^Vofl ^ 

^A]7l^ S^-g- 25) al^M ^l^rSS^. 50°C^ £r51*HH ^ 2 4 

^°J: ^S^H #7] ^2i^ ^Rr £&i=r. (^r#: 75%) 

<ioi> o] nfl, srj^. «-^(Mw)^: 9 , 800 °1 ji , ^^>£(Mw/Mn)^ 1.901&4. 

<102> ^aHI 1-2 
<103> C p 3 




OCCH 
II 
0 



<104> Aj- 7 ] ^^l^^^ ^ ^o^S. ^o]^\ Cf-g- 7^1^ oflEfl^- 37.2g4 

2-He] #^S.ffl^ oj-alelMH 15g _g. THF 150mL^l ^-°l:n., N 2 7}^S ^ 7R1 t> ^ 




0CCH3 
II 



<106> <£o^ Tl^o]) 2,2 - AIBN-I: # S.2t*l* 7l^o_S. 1 mol%^ ^ ^<>H ^cf. 7 0°C^ 

cfA] THF°fl ^-oIji ^A>oii ^^a]71^ ^^g- 24] i&^-SH ^1<5}«cK 50°C2l 
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73%) 

<io?> ol ufl, ojo^ ^-§-o] ^>^(Mw)^ 13,000°l°i^l, i^&:£(Mw/Mn)*r 2.1°l$m. 

<i08> ^UHl 1-3 



<iio> *]A]aj] i-2ofl^ <£°]& S^^* THF/*H<^ = 1/1 100ml HI tf£r ^ 28% ^S^K 1 5.0g 

# ^7V^V^ 5 a]^> ^Al^cf. ^ ^,10% HC1 3 pH* 

nv^ c q.o. j ^-(uaIO HDH1 3*1*1^. ^##-8: cfA] THF°fl °1» HI 

^ -g-6Bofl zfl^^Ul^jl, <^4tb ^ 50°C2] -fM^ ^ ^ iflHM 24^1 

^ v sj^ ^-71 ^SKr ^5^. (^#: 88%) 

<m> ol nfl, ojol^i qq&cn 3g^- ^>^(Mw)^r 12,70001^^1, cJ-£-*KE(Mw/Mn)fe 2.0ol&cK 

<112> ^j AHl 1-4 



<109> 
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<113> 




<H4> Aj. 7 ] ^oflofl<4 ^-o. «j-tg o_ s 3-^-A>-H&|Al#s.[6.2.1.0 2 . 7 ]^r t il-4-<?3!-10-^ 7>s^ 

^efloje I2.5g5)-, a-Hel#^-iS^^-3 ( 5-^^^^l-ol-^ 1 ?l:B] : -i-^ o^Me 15. 3g ^- n] 
^ THF 100g°fl ^Jl ^-<?1 7\^S. ^7}^\JL s^^cf. £<H*l ^^#^1 

2,2 - AIBN-i- %■ 3.±v]m 7}^^S. 2 mol%^ ^<H>H 70°C^ 12a] 7} 

^ «]-tHl ^b^I- <£5>}cK <£o^ #51^1- CfAl THF^l 

4-o]ji sflAj-ofl 22] «H^H ^^11*1-^4. 50°C^1 £r.E*HH ^ # 

BflS 24*\1} A oM ^-§-§- 030^ 95%) 

<115> 0} nfl, <w^^l >^-.<^ ^ ^ -g-^tMw)^ 9,HXHto, cf^V£(Mw/Mn)^ 2.3ol£cf. 

<116> ^A]d\] 1-5 

<117> CF3 

(/ v CH2 — O- 

HO 




<118> Aj. 7 i ^^oflA^ « 0 >^o.S ^J$% 3-^-A>-B£lA)#5.[6.2.1.0 2 . 7 ]^:^-4-^l-10-^ 

4^ 3MB 12.5g3f, 2-H^#^^.^H)^ offll^V 7g* d]^ THF 100g<Hl ^Jl ^-°] 
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^±S. Tj7}^ 0>\JL s^^cf. <£o]# ^u4#ofl 2,2 - AIBN* # S-i^* 7l§°.S 2 
mol%^ ^ ^<>H ^S^. 70°C^ ^-£<=H1^ 12*m 7}<1?V ^ sn^ofl ^Aj^ sj- 

-fui Aj-Efl^ .XL-g^}* ^^cf. o]^^- rfAl THF°1] ^jjT. «|<lH1 ^^l?lir 2*1 ti>^- 

^l^Sgt}. 50°C^ -^£§H1^1 ^ ^EflS. 24Al# -^oj- ^jjlo] a o v 7 | 

^ ^#-§: ^^4. (^#: 92%) 
<U9> o] nfl, <£o^ jrj^- ^>^(Mw)^r 15,000^1^^, tf-g-^IECMw/Mn)^ 2A°]?XA. 



<120> ^aHI i-6 

<121> CF3 




^oM ^MHHH^ tM3€ S-^-AV-H^Als-^te^.l.O^^-gr^^-^-lO-^ 

^HNHH 12.5g2f, a-H5ll-^-iS.Dl)^-5-^-i-4-^-A>-HelAl#5. [4.2.1.0 3 - 7 ]fe-2-^ o> 
3-tUll 0 lH 13.8g# d]^ THF 100g^l -^-o] :f ^ 7^5. ^ 7pJ Jl 

^^5*4. ^^^1 ^^#^1 2,2'-AIBN-§- 7]&°_S. 2 mol%£l ^ ^#<>H 

5^4. 70°C^ ^Sofl^ 12Al^V -E-oV 7]-^*!- ^ «]AVo]l ^Efl^ -f-BH* <g 

o^uf. <*o]a1 ^sl^s. cfA] THF°fl ^-oIji mYo\) ^l^A]7l^ 2 S] ^is}^ 

^^l"^. 50°C^ ^-i^><H]A^| a]^- #o}- Aj-Efls. 24^1^1; -g-oV 32^0} aJ- 7 ) ^^.o) 
<2&th C^-t-: 91%) 
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<123> ol nfl, <£6\Q ^-§-<2] ^ sg-g- ^-^(Mw)^r 9,300^1^31, ^^(Mw/Mn)^: 2.3°]&tK 
<124> ^X\d\) 1-7 

<125> ~r- 



<126> ^7} ^ 1 ( 1,1,3,3,3-^a>s.^s.-2-(3-^]_b^a1^ 

[6.2.1.0 2 > 7 ]£^-4-<a-10-<lHlli)-H3.^--2-^- 16.5g4, 2-H el #-¥--2-3.^1 t-f ^VSIiefl 
°1B 9.8g# n]^ ^^1^1 THF lOOgofl \*JL ^ * , |ii t] 7pJ ^ Jl s^^tf. ^ 
2,2 - AIBN* %■ fit^f 7l^o.S 1 mol%^ ^ 70 ^r^H 

cf^l THF«ll ^-oIji aiAHl ^^A] -H^^g- 2S) «];4*H ^ c^cf. 50 M -tf 
24Al# ^-o> a o v 7 ) oq^- Aj/jt| ^^cf. (^#: 96%) 

<127> o] nfl ( <£o^ ^^ # o] -et 3g-g- ^V^(Mw)^: 21,000°1 ^ , 4^£(Mw/Mn)^ 2.1<>)$cf. 

<128> ^aHI 1-8 




<129> 
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<130> <$7] ^oil^l^^ ^ H o v ^AS l 1 l ) l ) 3 ) 3 > 3-^A>§s.^.s-2-(3-^-A>-EelAl#s. 
[6 . 2 . 1 . 0 2 ■ 7] £ ^-4-^1-10-^^1 fJ )-£St-2-t 16 . 5g^ , a -Bel ^-o>nfi?> 
^-2-^ o}3lelHB 14.4g^r ^e) ^1*1 THF 100g<Hl iguL ^<?1 ^, t^K^Kn. 
*>£i=h ^^#^1 2,2'-AIBN-g: # 7]§_°3L 1 mol%^l ^ ^-^cf. 

70°C^1 £r£°lH 12*12: ^-o> 7><i^ -f ^^Aj^A-1 s}-o.r:-l Aj-Eflo) ^sl^s. o^cf. 

<^ol^l #5lnl^. ufAl THF°ll ^-ol j7 SiAVoH ^^a^I^- 23) t>4*H ^1*}53^. 50°C 

(*r-§r: 93%) 

<131> o] ttfl, <>3 c^^l ^-g-o} Jg-g- -g-^(Mw)-^ 15,800^1^31, cf^£(Mw/Mn)^ 2.2°l&cK 

<132> ^A]a\] 1-9 

<133> C p 3 



<i34> Aj-71 ^oHHfil- ^ *&^o_S- ^£ 1,1, 1,3,3 ,3-«|A>^i2.5.-2-(3-^>-HelAl#s 
[6 . 2 . 1 . 0 2 • 7 1 -g: ^-4-<a-10-<a ^1 ^ )-£S^-2-4 16 . 5g2}- , a -Hel^o^ofl -o>cl-i£ 
^-2-^ o>31ielHH. 15. ig* *l5l THF 100g°)l ^Jl ^91 7K! SrKa 3}^ 

^t}. ^^#^1 2,2'-AIBN* # 2.^*1 -& 7l^o.S. 2 mol%^l ^ ^<H*1 ^r^. 

70°C2l -gr^ofl^ l 2 X\# -^o> 7 }<gig * SlAj-ofl %l^Al^Al Sl-O-Dl ^Efloj #Sl^^- 

^elnll- cfA] THF°fl ^JI SjAVofl ^]^a1 ? 1^ j^-g- 221 ^XW*^. 50 °C 
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(^#: 91%) 

<135> o] nfl, <Xo]%\ ^^o] ^ jg-g. ^>^(Mw)^r 13 , 900 $ ji , t\ ^-^>£(Mw/Mn)^ 1.8<^1^^. 
<136> ^ X\c$ 1-lQ 



<138> A o V 7 ] ^a^A-^ ^0.5L ig-AjE} IJ^^ S S-^jAl-^^^-CS-^-Al-H^Al^ 

[6 . 2 . 1 . 0 2 - 7 ] ^^-4-951-10-^ ^1 li )-£^-2-|: 16 . 5 g s}- , a -He] ^-2-HS^-o>cf 
^-2-13 o>aL^sflo]E 15. 8g^g- Die) THF lOOg^l ^<?1 ^, ^7p 0 i*>ji 3j 

^^t}. <^7lofl 2,2'-AIBN* * £Mt 7l§o.5. 2 mol%^ °<J= ^ ^<>H ^cf. 7(rc o} 

#eM«- ^1 THF^fl ^-oIji snAj-ofl ^a]?]^ 25] 50°C£] ^ 

^3HH 24^1^ £2^H A oM ^3:21 ^sr>^ ^^#^r <£<&^ . (^#: 93%) 
<139> o] nfl, o3^*j ^a^o} ^ ^>^(Mw)^r 17,200°]$^, cf^-Aj. £ ( Mw/Mn) - 2.lo|^cl-. 

<140> -^Ajofl 1-11 



<137> 
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<142> ^^}d\)^9\- ^ ^ o_j= 1,1,1,3, 3,3-«!^>#^S.-2-(3-^>-e & )a1^ 

[6.2.1. 0 2 ' 7 ] -4-<a-10-^ ^il ^ )-^^-2-^r 16 . 5g-4 , a ^-i-o>cfn];^--i- 
^-1-^1^-^11 6>3^efloiH 15. 8g* oje) THF 100g^] ^Jl ^91 =^±S. ^7H 1 *V 

JL tf^ft^. c^^lofl 2,2'-AIBN* # 7l§o.5. 2 mol%£] <£ ^ ^<>H 

70°C^ £r5L<>lH 12^ ^o> 7 }^*V ^ S^ofl ^^l^-M ^-Bflo^ Jfs^-i. <g$cf. 

cfA] THFofl ^°lJL «]<lH1 ^3^^1-71^ sf^^- 2S\ «V^KH ^M*}^. 50°C 
51 -&5L^HH 24^# ^-o> ^S^H ^^4. 

(^#: 93%) 

<143> ol afl, o^xj ^#0] ^ ^ ^-xf^(Mw)^ 15,500°1&JL, 4£>ih£(Mw/Mn)*r 1.9o]^cf. 
<144> ^3aH1 1-12 



<145> 



CF 3 

(/ V CH 2 f^- 

\ / / 0 



F 3 C— ^- CF 3 
0 0 




0 
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<i46> a o v 7 ) ^-^oflofl^sq- ^sls. 10-[2-( 1-^1 ^) -°\] )-3 , 3 ,3-Hel #^-^-^-2-Hel 

-3-^-a>-b e) *] ms. [6 . 2 . 1 . 0 2 - 7 ] £ *j-4-ofl 20 . Ig4 , 
a-H^#^5.nfl^-5-^-4-^-A]--E^Al^s.[4.2.1.0 3 . 7 ]^-2-^ of^^eflolE 13. 8g ^- o] 
^ 3*fl€ THF lOOg^l ^JL ^9} ^±3. v]7}s$f>}5l s^^nf. o) 7 ]d\] 2,2'-AIBN# 
7}&°.g. 2 mol%^ ^ ^<H>H ^<&A. 70°C^ ^SoflA-] 24*1 # ^ 7 >f *V 
^#4?H ^4 #^^1- ^£4. 4*1 THF°fl ^-oIji «1a> 

°fl 3)*l*l7l*r 4^* 22] ^H^H ^M^cf. 50°C^ ^r£^HlAi #EflS 24*m 

^°J; 3^5}^ #7l ^*H= ££4. 89%) 

<147> ol nfl f <go^ ^-§-£] ^ s%ft -g-4^(Mw)£: 17,700^^^1, 4^£(Mw/Mn)^ 2.2^1^4. 

<148> 1-13 

<149> C p 3 




<iso> a 0 v 7 ] ^ofl«fl^^ 10-[2-(l-ofl^-Al-oH^-Al)-3 j 3 > 3-E^^.s.^ s ._2-Hej 
#^5.^]^-HS^]-3-^-Al-Ee)Al#s[6.2.1.0 2 . 7 ]^^-4-ofl 20.1g4 a-Se]tfiSH 
-2-4i-EflS5}SlES-f^-3-^ <Hl^Efls n.2g# d)e] thf l00g°fl ^ZL ^-<?1 ^, ^ 

4iS c]7>^*>^l ^^lsl-^cf. a}7H] 2,2 - AIBN* # £Hf 7l^o.S 2 mol%S] <# «£# ^ 
°l A i ^534. 70°C4 -gr-£°1H 124 # ^o> 7 ><i*V ^ «]>LH1 ^-Efl^ 

92-31 



1020030085830 ' #^ <Qx\: 2004/2/19 

^^4. <g<H*l 1=W THF°11 ^-ojjl snAj-ofl 2S) *>4*H ^ 

^aI^. (^#: 88%) 

<151> o] ttfl, <£o^ ^^°.o^ jg-g. ^>^(Mw)^r 19 ( 100o|&j7 ( ^-g-^SCMw/Mn)^ l^l^cf. 



<152> A] X\ ofl 1-14 

<153> CF;5 




<i54> a o v 7 ] ^afl^jAis}- wj-^o.^. 10-[2-(1-<^a1-<H1Sa1)-3,3,3-B^#^S-2-B^ 

^±3.^ ig- n S ^ ] e) a] [ 6 . 2 . 1 . 0 2 > 7] ^ ^ -4- «a 20 . lg^ , 
a-H^#^S-Dfl^-3,5-^^^Al-ol.c]-nVEj--i-^ o]-H.^eflolH 15. 3g* THF 
lOOg^l "43. ^o] ^ c]7Hs}s <*|7H 2,2'-AIBN-g- #- 5.^* 7)^°_ 

5- 2 mol%^ <# ^ ^cf. 70°C^ -Sr^H 12*1 # ^ ^o\] ^^a]^ 

A 1 -M^l ^^cf. ofo]^ §e)^^- CfA] THF°fl SHaV^ ^^ji, aZf 

2S| a>4*>^ ^^l^^cf. 50°C^ -gr^MH ^ ^Bflji. 24*1?! ^S^H # 

71 Qis}^ ££4. 84%) 

<155> ol nfl, ojo^ ^a^o] ^ ^V^( Mw )^ 22,70001^31, cf ^^51(Mw/Mn)^ 2.0o}<%^. 
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<156> ^X\dj] 2 



<157> Eflggj-#g^Plo) I 



<158> ^j^Hi 2-1 



<159> 




<160> -8-71 ^-^HH^ ^SLS. <£o]£ 3 -^.A>-Ee]Al#S.[6.2.1.0 2 . 7 ]^:^-4-<ai-10-7l-s4 

^ sfl °1 H 12.5g4, ^ ^°-£- ^€ 3-^]--HElAl#s[6.2.1.0 2 . 7 ]^r^-4-<a-10- 

<|J 3L=*1H;e 9. 7 g32f ; 2-H^|#^S.^l o>aleflolB 15. 4g^- ^e] THF 100g<H] ^# 

31 ^-°J ^, N 2 7>i» ^7}^*}3L 3]$i5}SZr±. oio]*\ ^3f#ofl 2,2'-AIBN# % 3. 

7)^o.S 2 mol%^ <£ ^cf. <£<H;*! 70 ^rHofl^i 12*1 # 

THF°fl ^I^Hl ^^A] 7l^r 22] l&^SH *<M1*>5^. 50°C^ £r-£*HH ^ # 

°« v A o v 3U 24A] # ^o> ^-71 ^s}^ ^53^-. (^-fr: 70%) 

<161> o] nfl, ^o]^] ^.g-o} ^ -^^(Mw)-^ 11,000^1^31, 4^<L>£(Mw/Mn)^r 2.1ol$cf. 



<162> aJaHI 2-2 



92-33 



1020030085830 



^^>: 2004/2/19 



<163> 




CF 3 



V CH 3 



CH 3 



<i64> ^Ajofl 2-HM ^^^1 1-eH 15. Og* THF/^)e1# = 1/1*1 100ml ^ ^Sr -f , 28% 

°>^r 5.0g-§- ^7}*}JL 5^1 ?_> ^<L> ^Aj^rf. oja^ al-g^ -2.^ av^o,^ 10% 
HC1 3*>*H PH ^-£1- ^ * , s^o} #(>10wfl)ofl^ ^^Al^cf. ^cH^l 

cfA] THF°fl ^lJl, ^)h!# -g-oflofl ^^l^tf. <*o^ ^^.-g- c^uzfAl^l ^ ; 50 
-fM3fe ^ iflofl^ 24*m ^oj- ^ S a]^ ^sRr £524. 85%) 

<i65> o] nfl, <£o^ ^^#^1 ^-^>^(Mw)^r 10,500^1 ^ZL, ^^(Mw/Mn)^ 1.95*1 

<166> a]aH1 2-3 



<167> 




CF 3 




+ ^=0 

o 

0— ^CH 3 
CH 3 



<168> ^-7] ^HHH<2}- « 0 V^O.S. °J<^ S-^-AV-EelAl^te^.l.O 2 . 7 ]^:^^-^^,^-^ 4 

5 = 11.9g3j-, 3-^>-E^Al^[6.2.1.0 2 . 7 ]^-^-4-<a-10-^^-^efl^^ 12.5g4, 2- 

Bejf^ll 6>^^ E flo]E I5.4g-g- o]^ ^^1^ ofl^ oHlEflo]H lOOg^l ^-o] JfL, 

N 2 t^H^Kn. s^S^cf. <£o]X\ ^j2f#ofl 2,2'- AIBN-8: * £Ht 7]^o.^ 3 

mol%^ <£ ^nf. 70°C^ ^£ofl^ 12*]?} ^ ^j^cfl 4 
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-f^ A o V <^ t^^lt THF<^1 SiAV^l ^a]^ Jif^-i- 

25] iaH*-*M 3*11*1-$! 4. 50°C^ <fr;£SHM ^ A o v ^5. 24*1 # ^ol ?i^H A oM ^p- 

S^l Qt}^ <£$14. (^#: 67%) 

<i69> ol nfl, ^1 ^Aj-g-o] ^ ^ -g-A>^(Mw)£r 10 , 0(XH &ul , c]-^3E(Mw/Mn)^ 1.8°l&ch 

<170> ^A]_oj] 2-4 



<171> 





CF 3 



,CH 3 
0-f-CH 3 
CH 3 



y CH 3 
0-f L CH 3 
CH 3 



CH 3 



<172> ^A]d\) 2-3^1^1 ^^^1 $sl^ 15. Og^r THF/^m# = i/io] _g-ofl lOOmHl 28% #31^ 

°Hr 5.0g-i- ^7>^}J1 5Al^V ^o> ^Al^cf. ojo^ av-g-l-^ f£f ^Kg-o.^. 10% 
HC1 -g-^-t- 3*r*M pH f^°.3L ^ ^, 4^ #Oi0wflHH %&*\WL^. ^^H^l 

^g-g- CfAl THF°fl ^°)JL, ^-2- -g-<*HH zfl^Aj^l}. ^^4- C^^Al^l 

50°CS. -fMsl^r ^ <L¥r ^HH 24*}l} -g-o> #2:^^ <2Sm. (4^ 

92%) 

<173> ol irfl, o}o]x) ^ # cq -et sj-g- ^-aV^(Mw)^ 9,900^1x^1, cf^>£(Mw/Mn)^ 1.79°l$i=l-. 



<174> aUH] 2-5 
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<176> ^X\<$ 1-3<HH <2<H^ 10g* C]f^D|l^ -g-OJjofl i-Ol jfr ofl^ ^ ojj^H 5 0g ^ 

l-^#^Ktoluenesulfonic acid) 0.5g# ^Jl ^ 3^1^> ^9} ^^}^. =L ^, 

<177> o] nfl, ^oj^l ^°-o} ^ sj-g- ^A>^(Mw)^ 14,100°l$:n., ^^(Mw/Mn)^ 2.2^1 53 tf. 



<178> Aj.Alofl 2-6 




<i8o> ^4i5|-u)-B-§-(sodium hydride) 0.61g (60% dispersed in mineral oil)-§- 60ml THF -g-^l ^#£r 
Or^l -8r£l- ^&*=r. ^*H1 <*o^ 10g# 50ml THF -g-<*Hl ^r<*| € 

3*>*m ^-t-^-^ £q?K£v|HH 2.8g°] Ir^^i^ 20ml THF -g-<2^ ^H^tf. 

^-^(quenching)Al^i^-. «V-g-#^- ^-^H qt 50mls -g-ofli- fl^A]^ 
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?! ^ , 50°C4 -B-^lSl^ ^ ^ofl^ 24Al^> ^o> ^-^cf. 

<181> o] nfl ; oj^;*] ^.g-cq ^ s ^ «-^^(Mw)^ 14,300°15^, 4^£(Mw/Mn)^ 2.201&4. 



<182> ^aHI 2-7 



<183> 




<184> J$ 7 ] ^ofloflA^ ^ W 0 V^ 

3-(3-^>-H^Al#^[6.2.1.0 2 ' 7 ]^^-4-<?fl-10-^)-l ) l ( l-B^|#^-^.S.-2-(Sel#^S^l^) 

°H]e1Hb 18g, 3-^>-He]Al^s.[ 6 .2.1.0 2 . 7 ]^:^-4-<?ll-10-?l-s^eflolH 13g, 
=LB\JL 2-H^#^^.^Dj]^ o>h^av I4g# THF 200mL<^] ^^>^ ^o]jl, n 2 7}^^ c] 7pJ *V 

^ ^^4. «2<H*l ^4#°ll 2,2'- AIBN-i: # 7l^o_S. 1 mol%4 ^ ^4 

^-°34. 70°C°\)*} 12^7i ^-°> 71-1*1- ^ ^^Aj^ ^-Hflo) <*$4. ol 

5}* 4*1 THF°fl ^o]jl sflAVo]! ^^Al7l^ 4^-8: 2 s) ^1^4. 50°C4 ^ # 

A o v 3HH 24^1^1- ?j25}o] Aj-71 ^§>^ ^ -§--§: <*534. (^-§- : 73%) 

<185> ol nfl ; ojo^^l ^5" £r4^(Mw)^ 12,0004$^, 4 ^-^>£(Mw/Mn)^ 2.14&4. 

<186> ^A]ofl 2-8 



92-37 



1020030085830 ' 



0 4*}-- 2004/2/19 



<187> 




<188> AJa^ 2"7«M °lo]*) ^aH) 1-3^^4 « c V^O. S 7}^^-sflAl^l * 

4>7l <2W. (^#: 85%) 

<189> o] nfl, <£o^ ^-.<^ -ef 3g-g- ^V^(Mw)^: 11,700^1^51, ^-^>£(Mw/Mn)^ 1.97olsacf 



<i90> ^3aH1 2-9 



<191> 




<192> a o v 7 | ^^]oi]^sf «VB]o^ 10-[2-(l-o11^-Al-oiimAl)-3 f 3 ) 3-E S ]^s.^ s ._2-HSl 

l-^S^^-HS.^]-3-^-A>-E^Al# S [ 6 .2.1.0 2 - 7 ]^^-4-<til 20. lg^, 1,1,1,3,3,3-*"^ 
^-^S.-2-(3-^-a1-e ^ a] #5. [6.2.1. 0 2 > 7 ] £ ^-4-«a-9-^ *11 li)-S^-2-# 16 . 5g^)- , a -He) 
#^--$.5.Dim-3 ) 5-cl*l^^l-o>cfi?>El--i-<y o|-h1e1] o]e I5.3g*h 2-H5l#^-.2.S^l^ t--^ 
l^H^ellolH 9.8g# o]^ ^1=1 THF lOOgofl ^Jl if, r) 7 }^?>}jL 3Jl^^>^cf. 
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<^7}°]} 2,2'-AIBN-i- # 2.^* 7l§o.S 2 mol%^ ^ ^cf. 70 £r£.°1M 

12*1 ?} 7>^tb -f «]^H1 ^*1?H sHM ^-Eflo] ^^c|-. ^^^] 

cf^l THF°fl ^-olJl S^l ^^a]71^ 25) ^^l^>^cf. 50 o CSl £.;esHM ;*} 

<i93> o] ufl, ^oi^l ^^-i-^ ig-g- -g-*}^(Mw)£r 15,500o]$iJl t 4^^r£(Mw/Mn)^ 1.9°15M. 

<194> *JaH] 2-10 



<i96> a o v 71 ^ofloflAis}- Q*. *£&o_£. 10-[2-(l-^^-Al-ofls.Al)-3 i 3 ) 3-Hell-^S.-2-Hsj 
#^5.^1^-HS.€]-3-^-Al-H^Al^ S .[6.2.1.0 2 . 7 ]-gr^-4-<?3! 20.1g4, 1,1,1, 3, 3,3-^^ 
^^-2-(3-^-A>-H^Al^ S .[ 6 .2.1.02.7]^^-4-^l-9- < a^^)-H^-2-* 16.5g4, a -He) 
f-f-ASifl ^-5-^-^-4-^-Af-E ^ a] §3. [4. 2.1. 03, 7] i^-2-0^ I3.8g4, 2-H&11- 

ri£ll t-^^o>H^EflolH 9.8g-§- nje) THF lOOgofl ^Jl *r*l ^ , |i£ c^HJ 

*)-uL B)^*>5|cf. oJ 7 H 2 > 2'-AIBN* # 2.^*1-1- 7l^o.S 2 mol%^ ^# ^<H*i ^-^cj-. 



<195> 



OH 
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70°C2) ^E^H 12*} # * *!]AH1 ^*U1?H sj-O-c] Aj-Eflo} ^^cf. 

#2H* ^1 THF°fl ^°)JL SiAVofl ^a] 71^ 23 *>^H ^afi^cK 50°C 

(^#: 81%) 

<197> o] nfl, <go]^l ^#<2] ^ sg-g- -g-*HHMw)£r 19,100^^^1, cf«-AV5L(Mw/Mn)^ 1.9°l&£f. 
<198> ^aHI 3 

<199> ^es^^o] 41 a II 

<200> ^jAHl 3-1 



4^ 31 °1 B 12.5g2h 3,4-^*l^^-2H-2]^ 4.2g-4, 2-HeH" s f-.2-SnflfJ 6}a| E |olE 15-4g 

* THF lOOgofl ^JL ^, ^jsL ^7}^*}ji sl^^rq-. <*) 7 H1 2,2'-AIBN# 

* 2-i^» 7)^<L5L 2 mol%^ °<£ ^ ^r^cf. 70°C^ ^JE^ 12a] 7i ^-of 7^*1 




0 



+ 
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*h 2si 3*n*i-5ft4. 5o°c^ £.e.*hm ^ #ehs 24*i 

Aj-7l £534. 85%) 

<203> o] nfl f ^o^^l ^ # cq jg 5 ^>^(Mw)^r 11,000^1^^1, ^^IE(Mw/Mn)^r 2.lo}&t|.. 

<204> ^A]_oj| 3-2 



<206> a 0 v 7 ) ^^HH^ ^ w c V^ ^€ 3-^-A>-H^Al^-s.[6.2.1.0 2 - 7 ]^:^-4-^-10-^ 7> = 
12. 5g4, 3,4-^1^^-2^?}- 4.2g-4, 2-^^3Lg.v\M o>a.^^> 14g# oje) 
^*H€ THF 100g<>ll ^JL ^-<y * , q7Kl*VJL s^^tf. o^Hj 2,2'-AIBN# # J2. 

71^5. 2 mol%^ n>3. ^^cf. ^o);*] 70°C^1 -^Jt^l^i 12^1^> 

-^oj- 7l-<g*l * ^jAVofl ^^A]^A^ Ci ^Eflo) ^EH!- <£S24. o| 

THF<H1 *|*H| %#X)7]^ 2i) tiV^-*H ^1*1-534. 50°C^ -grJEsHH Si* # 

#3)5. 24^1^]- -§-o> ^-71 ^P-S^ ^#-g- <*&4. (^#: 87%) 

<207> o] ufl, <£o^ ^^-sj ^ 5g-g- ^-7]-^(Mw)^ U.OOOol^Ji, cf^ £ ( Mw/Mn )^ 2.3^1^4. 

<208> ^j AHl 3-3 




0 



+ 
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<210> #7] ^<HHH^ ^ *^SL3, 1 , 1 , 1 , 3 , 3 , 3- *| *>l-¥-.2.5.-2- ( 3-^>-B 3 *1 

[6.2. 1.0 2 - 7 ]£^-4-<a-10-«i^ = J&-2-g: 16.5g-4, 3,4-t^l^S.-2H-3X] & 4.2g^ ) 2-B 
^l-M-S.^ t-^fJoKafJiSMH 19. 6g^ n}El THF lOOgofl ^JL ^ ^, ^iS 

7K 1 *>^- ^^VS^. ^7H1 2,2'-AIBN^- # S-i^l- 7]^°_S. 1 mol%^ °<J= ^ ^<>M 
^cf. 70°C^ -&5Loll^ i 2 Al^> ^o> 7 ^^j. ^ sqAVofl ^Al^H ^-EflSl <g 

&cf. <*o^ #Bl^# cfAl THF fife- 22] ^^1-^ 

^^q-. 95%) 

<2ll> o] nfl, oJoj^l ^ £y*HKMw)£: 19,700^1x131, cf^>£(Mw/Mn)^ 2.2<>]&tf. 

<212> ^Alofl 3-4 



<213> 




CF 3 
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<2i4> a o > 7 ] ^oflofl^«q. « 0 v^ o.S. ^€ l,l,l,3,3,3-«?^>l-^S.-2-(3-^>-He|Al#5. 
[6.2.1.0 2 . 7 ]^^-4-9ll-10-^^l^)-HS^r-2-i: 16.5g*h 2,3-^ *1 2= 5.^^ 3.5g-Bh 2-Helf 
rifill t -y.^o>£i^^o]E i9. 6g # Pie) ^^1^ THF lOOgofl ^JH *r°l ^, |iS c^KJ 
f:\JL tf^*}^. o$ 7 }6\] 2 ( 2'-AIBN-a- # S-^* 7l§°.S 1 mol%3] <£ ^ ^<H*| ^-^cf. 
70°C^ f£<flA] 12^1^1- ^o> 7 ><i^ -f sn^ll ^-Efl^ #3^* £53i}. 

#BH# cf^l THF°fl ^o]jl ^*U1?1tt J^-fr 22] til^H ^*fl*>£4. 50 1 

(^-§r: 97%) 

<2i5> ol ttfl, <*c>|;*) a^^-o} ttj^ -g-*}5KMw)£r 21,000^^^1, ^--g-^JECMw/MiOfe 2.3^^cf . 

<2i6> ^]XH1 3-5 



<2is> a o v 7 ] ^-a^I^a^ wj-^ O.S iaa,3,3,3-^}#^S-2-(3-^]--HB}Al#5- 

[6.2.1.0 2 - 7 ]^^-4-<a-10-^^l^)-H^-2-# 16. 5g^, 3,4-t} ^jELS.-2H-:2) £ 4.2g3f, a-H 
^#^S.n]]^-2-^]^-ol-cfnVEl-2-^ 28. 8g* *1 3 *<M1€ THF lOOgofl 4 3. ^ 

91 4s |iS t)7\^f>}jL 3]^*>^cf. a^M] 2,2'-AIBN^r # JE^l- 7|§£S 1 mol%^ 
^ ^<H*1 ^"^cf. 70°C^ ^£o|]Ai 12^1^- ^.o> 3?. ^jAj;^ ^xUl^ AVnfl 
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£eH* <g<H*l fB^t 4*1 THF^l ^-o]ji Sj^VcHl %£X\ 7]^. 433. 23) til^- 

<?H ^1^4. 50°C^1 £rJE*HH ^ 24*\1} ^7} ^2i°) Q 

*}^r ^<3#* <£$14. (^-fr: 91%) 
<219> o] nfl, woj^i ^^-o] ^ ^>^(Mw)^: 17,100^1^31, cf ^£(Mw/Mn)^ 2.2<>1&4. 



<220> ^A]ofl 3-6 




<222> a o v 7 ] ^ofldfl^iq. «^o^ 1,1,1,3,3, 3-«] A>§ s ^ S -2-(3-^-a).-b 5} ^ #s 

[6.2.1.0 2 . 7 ]^r^-4-«?fl-10-^^^)-SS.^:-2-# 16. 5g^, 3,4-^^1 JE.S-2H-3*) ^ 4.2g4, a-H 
s]#^S^]^-2-<>lH-c>>4'?]:^:-2- < a <>l-3^elM;S. 30. 2g* THF 100g°fl ^JL 

<*] ^, c]7Ki*>Jl ^sj-^cf. c^^lofl 2,2'-AIBN# # £Mt 7l$o.S 2 mol%^ 

1>f ^534. 70°C^ ^rS^H 12^1^- -g-O]; 7><i^; ^AVofl ^#*1?H ^HM ^ 

^ ^534. #slHl- 4*1 THF<^1 ^-oIji ^jAVofl 5)-^^. 2s] til^ 

^ ^#-§- <2&4. (^: 87%) 
<223> ol nfl, o^;*] j$j§&2!\ ^>^(Mw)-gr 9,500<>1&^., cf^V£(Mw/Mn)^ 1.8°1$4. 

<224> ^jAloj) 3-7 



92-44 



1020030085830 



#^ U*}: 2004/2/19 



<225> 





OH 



0 0 



<226> ^-71 ^aHHS!}. ^ WJ-^O.^. ^€ 1,1,1, 3,3,3-«1A^so.^_ 2 _ ( 3_^. a1 ._e^a1#S. 

[6.2.1.0 2 . 7 ]£^-4-<a-10-^lli)-H^-2-# 16.5g-4, 3 ( 4-^*l^-2H-2l ^ 4.2g-4, a-B 
^^j^m^"^^-^^^-^ o> 3 ^Eflo]H 31. 6g* d]^ THF 100g«fl ^Jl 

^.o] ^ ^ s ^ 7]-^] bt> JL sj^^cf. a| 7 H 2,2'-AIBN^§- # 7l^o_S 2 mol%^ 

^ 70°C^ ^SL^H 12^1# 7}<£& ^ ^^aI^a^ st-o-d 

Eflo] fs]Dlt <*&4. <£o^ THF°fl ^-oIji SjA u Hl ^^a]^^ 2 s) *V 

4*-*H ^W^. 50°C^ ^JE^o^ ^ aVe|] 5. 24^1^1; -g-ol ^dE:^ #7] 

€«Hr £534. (^: 85%) 

<227> ol nfl, <*<^;*1 $A§&si\ ^ 3^^- ^>%=(Mw)^ 10,500ol^Jl, cf^-AVlE(Mw/Mn)^ 1.7°]#t\.. 

<228> ^A]_oj] 3-8 
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<230> Aj- 7 ] ^ofloflAi<4 h 0 ^o s 1 ,1,1 ,3,3,3-^^^3.-2- (3-^. aV-e^aI^s 

[6.2.1.0 2 ' 7 ]-gr^-4-'?31-10- < y^^)-^S.^:-2-# 16.5g-4, 3,4-^^1 H.3-2H-5X] ^ 4. 2g4, a- 
Hel ^-l-^cf^-i-^-i-^^-ofl^ o]. 3 ^EflolH 31. 6g* *le] ^^fl^ THF lOOg^l 
^4jl ^91 ^ 7p 0 i sfZL sl^e>^nf. c^7loll 2,2'-AIBN# % £i^-f- 7}^<LS. 2 

mol%^ °<J= ^A] ^^4. 70°C^ .gr^H 12A]^> ^o> 7^*1; * «]A>o1] Sj- 

-fcj ^"Efl^ #5Hl- <£$3cf. O]^^- tj-Al THF°fl ^}J1 *"<iH| ^A]?]^ aZf^^ 2 S) *}^- 
*H ^^l^V^rf. 50°C^ ^JE^HH ^J-oj- 24*12: -^o> ^^}aj % 

*}£r <2Sa4. 81%) 

<23i> o] it)], ojo^ A^-g-cq ^ uj^ ^V^=(Mw)^r 11,50001^01, ^^r£(Mw/Mn)^ I.80I&T4. 



<232> ^ Aloft 3-9 




<234> A o V 7 ] ^oflofl^^- ^-o. O.^ 10-[2-(l-oll^-Al-o 1 lS.Al)-3 ) 3 ) 3-E e j^s is _ 2 _ H ^ 

t^iSi|-£Si] -3-^- a]~ B el Al #3. [6 . 2 . 1 . 0 2 - 7 ] £ ^ -4- <fl 20 . Ig4 , 3 , 4-^ *1 
& 4.2g^-, a-He^#^s^l^-5-^-4i-4-^-A>-BelAli-s.[4.2.1.0 3 . 7 ]fe-2- < a oKafJeJMH 
27. 6g^- Dlsl ^*fl<g THF lOOg^l ^Jl ^-°J ^, ^7}^f>}JL sl^^cf. 0J7H 

2,2'-AIBN^g- * St^f 7l^o.3 2 mol%^l <£ "?}-§• 4=-£cf. 70 -gr^^H i 2 a] # 
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«j^Vofl ^^^1?]^ :n)-;§-g- 22] tiV^-^c^ ^^ll^cf. 50°C^ ^JEsHH ^-EflS 24 

^91 ^-g-o. ojo^ 83%) 

<235> oj nfl > cg^^l ^-§-2} Jg^- ^V^(Mw)^: 13,500^1^^1, ^^(Mw/Mn)^ l.^lSJcf. 

<236> ^A]efl 3-10 



<238> a o v 7 ] ^oflojj^S). #^o_3. ^€ 10-[2-(l-ofl^l-bfls.Al)-3,3 > 3-Esls.^.ij.s.-2-He| 

-3-^}-B E| a] §3. [ 6 . 2 . 1 . 0 2 - 7 ] £ ^ -4- <?fl 20 . lg^f , 3,4-^*1 £.3,-2H-*\ 
£ 4.2g4, a-S^#^iL^^l H-2-^- efl H ^1 2= S-^p £-3- °i ofl^efls 22. 4g^ ^*fl 
£ THF 100g<i ^JL ^-^1 ^7pJsr>Ji ^^i^>^cf. a|7H 2,2'-AIBN# * S-^H# 

7l^o.^ 2 mol%^ ^<H>H ^-^^f. 70°C^ £.£o)H 12^1 # ^o> 7}<**V ^^>oj] 

^^l^H ^"Efl^ #eH» <*5M. <£o]*i cfAl THF°fl ^ojji qxvoii ^ 

A l ^ 25] aV^-^H ^^l^-S^. 50°C^ £JE«HH ^ ^tfS. 24*1 # ^o> £ 

A oM ^2:^ <g^cf. (^-§-: 89%) 

<239> o] nfl, <£o]£ A^-g-o] sg-g. ^f^(Mw)^ 17,500°1&^, cf^£(Mw/Mn)^ 1.7°}9X^. 
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,. 

<240> ^ aHI 3-11 

CF 3 Q /~^ CF 3 




<242> A o v 7 i ^oflojH<4 ^ wv^ o,^ 10-[2-(l-ofl^-Al-oiis.Al)-3 ) 3 > 3-E^^-s.^. s _ 2 -B^ 
#^S.oill-HS^]-3-^-A>-Be)All-s.[6.2.1.0 2 . 7 ]^;^-4-<a 20.1g4, 3,4-^*l^S.-2H-3Xl 
& 4.2g2l-, a -Hel^^- ^.5.^1 ^-3,5-^^1=^- a] -o>cfn>E}--i-^ o}a.^ e flol;e 30.6g^r *) 2] ^ 
*fl^ THF lOOgofl ^JL ^, |ii v)7}^-s}51 s^^S!^. ^7}°\} 2,2'-AIBN^g- # 

* 7l^o.S. 2 mol%^ ^ ^<>M ^-^cf. 70 ^SoflA^ 12 a] # ^o> 7 }<1^ ^ Sj^ofl 

#EflsJ <g^cf. f-sHl- rfAl THF°fl ^-oIji siAj-ofl ^ 

A]7l^ 2£) ^^l^cf. 50°C^ £rJE*HH ^ #°« v ^EflS 24^1^ £ 

av 7 ) ^ 2 o^ (^r#: 84%) 

<243> ol ^^^1 ^-§-°l srj-g- (Mw)£- 21,500^1^^1, nf^i(Mw/Mn)^ 2.0°}9X^. 

<244> ^aHI 3-i 2 
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<245> 

CF3 ,/ \ CF 3 




OH 



<246> #71 ^-^HH^ ^ 10-[2-(l-^l^-A]-o 1 ]s.Al)-3 ( 3 ) 3-Hell-^S-2-Hel 
tfiSi ^-^S^ ] -3-^-a>-h el a] #^ [6.2.1. 0 2 .7] £ 20 . lg^ , 3 , 4-t\ f>] 2= S-2H-3] 
£ 4.2g3|-, a -H 5} #-¥-^.3.^ ^-3 , 5-^ *1 EL^A] -o}^&-l-<£ o}3_^])o]^ 15.3g4, 2-Hej 
t^SDlli t -«.^of 3 ^eilo]E 9. 8g ^- n|e| THF lOOg^l ^Jl ^<?1 lii ^7} 

3]^s>^cf. <*|7H 2,2'-AIBN-g- # 7l^o.^ 2 mol%£] <£ ^-53 

t)-. 70°C^ ^SoflAi 12Al^ ^0> 7 >^t> BHjLcl A o VEfl^ <g £ 

cf. c*o]*\ t±X\ THF^l ^-oIji siiAHl ^^Al^l^ 4^^- 25] >L>^-sH ^1^4. 
50°C^ ^J^HH 24*]?} £2:<5H #71 =f-^*\ %f>\±= 

cf. (^r#: 81%) 

<247> ol nfl, <£d\Q ^ 3%^ ^>^(Mw)^r 17,500ol^^l ( cf ^-#£(Mw/Mn)^ 1.8°]3X^. 

<248> Aj AHl 3-13 
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<250> ^7} ^ii^^ 7^°. 10-[2-(l-ofl^-Al-oHs.Al)-3 >3) 3-Be|#^S-2-He1 
#^^.5.^1 el Al #s [ 6 . 2 . 1 . 0 2 - 7 ] £ ^ -4- 931 20 . IgA , 3,4-^*1 H 3.-2H-3I] 

£ 4.2g2)-, a-BHl#^5-all^-5-^-4i-4-^-A>-HelAl^ S .[4.2.1.0 3 . 7 ]^-2- < a o}3L*g$\ 
13. 8g^, 2-HBl#^S^llt t-^f H^^ojH 9.8g# °le] ^afl^ THF lOOgofl <#ZL ^-^1 
^, ^ 7 H)^-:n. a} 7 H 2,2'-AIBN^r #- 2.^1- 7l^o_5. 2 mol%^ ^ 

# ^o^i ^-^q-. 70°c^ ^oflA^ i 2 Ai^> ^ov 7 ><it.v ^ ai^Hl ^a^a-] shki aj-^o] 

. ^xi^f. t^-a] THF^l ^-oIji ^Aj-ofl %#X\?)^ ^.g. 22] til^-^H 

^1^4. 50°C£] ^S-SHH ^-oj- av^^ ^-oy ^f>\c$ %f>\^ 

^9X^. (^r#: 81%) 

<25i> ol nfl > <*o^ ^-§-<^ ^ sj^ ^-^(Mw)^r 19,100°! 5^, i=f^£(Mw/Mn)^ 1.9°18tf. 



<252> A] ofl 4 
<253> gjlA]-#e)t>l o] 
<254> AjAH] 4-1 
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<255> 




<256> a o V 7 ] ^ofloflAiS}- «j-^O.S. <£°]$\ 3-^>-BBl^l#S.[6.2.1.0 2 ' 7 ]^:^-4-<a-10-^ 

^l^lH 9.7g, 3-^-A>-H^Al#s[6.2.1.0 2 ' 7 ]^:^-4-<a-10-^>s^-^eflole 12 . 5g) uj^£L5.ix] 
& 4.2g, ^ 2-H^#^S.^l^ o> 3 ^a> 21g# n]^ THF 100g°fl ^Jl ^ ^, 

S ^7Hi^ji s]^}^. <gc>|^l ^^d\) 2 ,2'-AIBN* # 2.^1- 7l§A5. 2 mol%2] <£ 
^# ^r5W. 70°C2l £::£<*fl>H 12A]7i ^o> 7 ].^^. ^lAVofl ^3*1^ sHM #3)^ 

t}A] THF°fl Sj^-o^l ^^A]7l^ J?f^* 25] "H^H 

^#-§- <£&^. 66%) 
<257> o] nfl, ojo]7l ^>^(Mw)^ 13 , 700°1 , cf^AV£(Mw/Mn)^ 2.1°l$m. 
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<260> AjAjofl 4-l°lH #^H» 1-3*^1 -g-^ W G V^ 0. S * ^afiSH 

^■7) -7^3] £&i=K (<r-fr: 85%) 

<26i> o] nfl, ^^^] ^-.^ £*HKMw)£: 13,500°1&JL, ^^£(Mw/Mn)^ 1.95ol^cf 

<262> -^Alofl 5 

<263> eflxl^H j^&Jtg] *fls g el^zLgflg] g] j£?^ 

<264> ^X\cx\] 5-1 

<265> aJa^ i-i tfl^l ^Ajofl i-3oflAl <g^^l s#BH(1.0g)M: AA PAG (photoacid generator) 
91 ^tfM^S.is- i^~HM°lB (triphenylsulfonium nonaflate) (0.03g)^, <fr7) <g7]<£ B 
elofl^d^ (triethanolamine) (2mg)2r tM], (8.0g) -g-<*Hl #31 «1 ^-<?1 

AA 0.2fm ^«l| fi J °l-g-*M ^SH ojs. ^jiB 

-g-^-i- tM ARC (anti-reflective coating)7> Si $IMs|'M ^ 0.27jum^ tMIS. 3^ 

<266> zl ^ p 120°CS1 ^S^H 90^ ^-©V = ^ Bfl o] sg ( pre -baking)^r ^, ArF 3H*i 

^31*1 (NA = 0.78)1- °l-8-*H ±.*8r1± 120 ^E-olH 902: PEB (post-exposure 

baking)!- ^A]^cf. 

<267> zl ^, 2.38 TMAH (tetramethylammonium hydroxide) -g-^-8" A>-8-*M ^ 602: 

*H efl^E AA ^^*>5icf. 

<268> ^ c^^o. ot io _ go m j/ C(tl 2o^ nH o.ll/an 2}°] <?H.EL ^]o]^ sfl^ 

(lines and spaces pattern)©! ^<>|^1^- ^-^^Sltl-. 
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<269> <£X\dft 5-2 

<2?o> ^aHI 1-4 ifl*l ^cfl 1-14°1H <gcH^l ^l-el^(1.0g)#-ar ^4 PAG<?1 S5]^l^tlt 

(0.03g)^, -fM ^7l<y BeHm*o}nl (2mg)4 W , ^1#S«]a>^ (8.0g) -g-*W 

. o]s. eflxliE _g.oH.g_ o. 7l ARC7} 3^ Si ^ol^^Hl ^ o.27/mi^ ^MIS. 
<27i> zl ^, 120°C^ ^.S^H 902: He^H^ s£X\ifr * , K rF eflo]^ iEflul (NA - 

0.80)* °l-g-*fl 120°C^ 90^ -g-<£ PEB # 

<272> n. * , 2.38 TMAH -g-<^-& ^>-§-*H ^ 60s -g-°_- 31*1 ^ 2= $\QSr z|z]- ^.5> 

<273> ^ 5:^5^ 01 1Q 30 m j/ cm 2o_^ nfl 0.18/im <?B= 3)^ 

<274> ^3aH1 5-3 

<275> ^a}6\] 1-1 i^x] ^Aj^l i-uo\}*] o}o]?\ i2#eH(1.0g)-I^g. PA G<?] Hsjafl^i^ 

#3MB (0.03g)^, -fM <*7}°± HeH3.* d l-^ (2mg)2f ^] , (8.0g) -§-°-3H 

. Efl^l^H -^-71 ARC7> Si SIMs)^ 0.23^ ^fls. . 

<276> H * , 120°C^ 90S ^Sltiflol^^- ^Al*V * , F 2 ^Efl^ (NA = 

0.85)1- o.-g-Sfl i-,#*V 4s 120 °C 2) -&£<>1H 90S ^<?> PEB 1- ^1^53 4. 
<277> -7 * ( 2.38 TMAH -§-^1- ^-g^fc-} ot 60 ^ -£o> ^a q v^^ efl^iH z|z^ ^^^f 

£4. 
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<278> -l ±% jE^-g- 10 ~ 30 mJ/cm 2 JliL *V53* *H 0.18,7m A9l <&ZL i^o]^ ufl^ 

<279> ^/Qofl 5-4 

<280> ^X)ofl 2-1 2-4°])*] <2<H^ 3lBe}#eH(1.0g)l-^: PAG°1 Bej^ll^^^- 

H£l#5flolH (0.02g)^-, -fM ^7)^] E^ol^c^oVn] ( 2mg )Jif #*fl , Al#3.*|AR!r (8.0g) 

QSX^. °)=r efl^l^H -§-<*< -g- -R-71 ARC7> ia^€ Si SIH^MI ^ 0.3^ Jf^s. SL^H>}<% 
^. 

<28i> zl * , 120 ^lE^H 90s Hs^H^ ^a]*1 * , ArF eflo]^ ^Efls] (NA = 

0.6)1- o]-g-*fl 120 °C 2} £r£<HH 90S PEB «- ^l^t}. 

<282> * t 2.38 ^% TMAH -g-^# *>-g-sH °-} 60s afl^-g- ^ *8^Sf 

58 

<283> ^ jes^ 9} io ~ 30 mJ/cm 2 ^-S ^-§: °fl o . 15^n A9l ^s\)o}^ sflEj 

<284> ^jAlojl 5-5 

<285> ^cfl 2-5 vfl^l 2-8°lH <£o^ EflBe}*s]^(1.0g)l-^- zj-z* PAG*i H£| afl ^#5Lw 

( 0 .03g)2h -R-71 ^7lo] BBlol^c-fl^cVol (2mg)3f , a1#S.3» 

(8.0g) -§-<2!Hl <£^§1 4-0] ^ ^ Alofl 5-4^A^ ^ ^0.5. Sfl^iE ^.g-,g- 
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<286> -j_ ^ ±3$. ofc 1Q 3 0 m J/ cm 2o_ S nfl 0.15jfln 2^ <&EL i^M^ ^ 

<287> 5-6 

<288> ^X\6\] 2-9 ^ ^A]dfl 2-10<HH ^^^1 EflH^#^^(1.0g)l-# ^ PAG*1 ^ 
L|l-eflolH (0.15g) ^ Be^l^i-e- H&l^eflojB (o.lg)<4, -fM <*7}9l HBH^l^Or 1 ?! 

(2mg)4 *v^l, PGMEA (propulene glycol monomethyl ether acetate) (8.0g) -^^l ^#<^ 
«1 ^ ^ 0.2jtan 1H«. efl<?] gE|€- °l-g-*M E|7liE -g-^-^r-S- <S5W. 3] 

-g-<2»^ -fi-71 ARC7> Si 3E| -S-ofl oj o.2^ S^^^cf. 

<289> ZL 120 M ^rioflAi 90 ^ ^S^H^* * , F 2 3] o] *\ ^js) ( NA = 

0.85)1- °l-g-*fl ^#^r -f , 120°C2] ^S^H 902: -§-<?! PEB # 4M*>£i=h 
<290> zl -f , 2.38 TMAH -g-^-8: *>-8-«H 9= 60^ efl^H sfl^-g- z}-z}- t§^]. 

<29i> ^ ±3$. ov 10 - 30 mJ/cm 2 iL3. Sj-°*-§. ufl 0.15/mi e}o] oflc ^o]^ sfl^ 

<292> -^]A]ofl 5-7 

<293> ^Ajofl 2-9 ^ 2-10°lH <£<^ EflH&)-§^^(1.0g)l;# PAG<?2 BB^l^i^ t 

M-^eflojE ( 0 .03g)^,^ -fM <*7]o] H^^>l^c-11^o>ni (2mg)3f ^ , PGMEA (8.0g) -g-<*H 
. on- efl^e -g-op^. o_7l ARC7> Si ^Msj^H 5i 0.3^ ^15. 3^s>^cf. 
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<294> zl ^, 120 M ^5Lo11a^ 90^ -g-o} =elti|ol3g-a- ^^ltb 3s ArF <*H^ ^Efl^ (NA = 

0.75)1- °l-g-*fl ^, 120°C^ ^ri^H 902: ^-<# PEB 1- ^ a| s^nf. 

<295> zl ^, 2.38 ^% TMAH -g-^-§- A>-g-^>^ ^ 60 ^ ^o> ^aJ-^o} efl^AE ^ qq^. 

53^. 

<296> zl t# £2ft 10 - 30 mJ/cm 2 ^S ^ 0.12^ 5f<y i^lo]^ sflEl 

<297> -^3aH1 5-8 

<298> ^Al^ 2-9 ^ ^Alofl 2-10^1^1 3lHB}#eH(1.0g)l-g- AA PAG^l B^sU^i^- ^ 

M-#3HH (0.03g)Sf, -H-71 <§7l^l Helo]^c-ll^o|.ul (2mg)3f ^ , PGMEA (8.0g) -§-^<^l ^ 
°1 33:^1 ^"^1 ^ , AA 0.2pm ^1 °l-g-*><*| e^^h -§-^#^§- £5^. 

5)1^1^ ^.ofl^. o-7) ARC7}- 3^ Si 31 o] °J= 0.25/zm5l ^^s. iS^^c}-. 

<299> zl j£ f 120 °C£] ^S^H 90^ ^ HeHM^ ^A]t!r ^, KrF <*M^ eflo]^ ^Efls} (NA = 
0.80)1- °l-§-Sfl 4s 120°C^ ^S^H 905 ^ PEB 1- ^Aj^rf. 

<soo> zl ^ > 2.38 ^% TMAH -g-°-»-§- ^>-§-^H ^ 605: ^<?> efl^l^H 3flH* ^^*> 

^tf. zl q= 10 ~ 30 mJ/cm 2 °-S *>^^r nfl 0.18/mi 5+°l i^o]^ 

<301> ^X\q\] 5-9 

<302> ^a]^1 3-1 x$7) ^a]^] 3-13oll^ <2<H*1 EflS5f#^^(1.0g)-i-^r AA PAG^l HH]sll^#5L%- 
^M-#eflo]E ( 0 .03g)2f, -B-7] ^7]o] H^ol^c-fl^jol-n] (2mg)3f , a]#s.*<]aH- (g.Og) 
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-B-71 ARC7> is^s) Si SlM^Hl ^ 0.3^ ^15. 

<303> zl ^, 120 Q CS] ^r^H 90 ^ i*1M sg* ^1 tb -f, ArF ^l^l eflo)^ ^EflsJ] (NA = 

0.6)* ol-g-sfl J=> , 120°C^ ^JE^H 90s J§-91 PEB 1- ^H^t]-. 

<304> zl ^, 2.38 TMAH -g-^* A>-g-«H ot 60 ^ ^o> efl^^e sfl^-a. ^ 3^ 

<305> zl 5.^* ^ 10 - 30 mJ/cm 2 -2.S *}£* °fl 0.15/im e}<?] oflj= ^o]^ sflig 

<306> ^A]_oj] 5-1Q 

<307> *jA]cfl 3-1 ifl^ ^Alcfl 3-13<*1M £<H*! tflHel-l-el^d.Og)** zj-zj- pag<?1 B^I^^tt 

(0.03g) £ *7l ^7l<y HsM^M 0 }^ ( 2m g)4 #*fl t a1#^^ia>^ (8.0g) 

^it^-. °1* efl^l^H -g-^# ^-7} ARC7> Si ^oj^^Hl ef 0.3^ 2-^ 

1. 

<308> zl ^, 120 °C£] ££4H 90^ ^<?> = B]tHM^* -2*1$ j£ t KrF efloj^ itfls) (NA = 

0.8)* ol-g-«fl ^ , 120°C2l ^£0^ 90s -g-oV PEB # 

<309> zl ^, 2.38 TMAH -g-<^-§- A}-g-i5}a} ot= 60 ^ «|.>£*H efl^E ^ei-g- ^ 

<310> zl ^sj., £2^| oi 10 _ 30 m j/ cm 2_o^_ sfS* nfl 0.18//m oflc i^o]^ sflB} 
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<311> ^Alofl 5-11 

<3i2>^Al^] 3-1 ifl*] ^a1<^1 3-13*IH <*o^ EflB^#el^(l.0g)lr^- zj-zj- PAG<d H^^l^^i^ 
^M-#eflolH (0.03g)£K -B-7] ^7)91 ^o)±t^c}x^ (2mg)3f ^1, ^^AHe ( 8 .0g) 

<£x1i=K -§-^* ARC7> Si 31 o] ^ ^-o\) ot 0 .2^ ^-^^ 3^*>^ 

<3i3> zl ^, 120 90^ B^M^]* ^ltb -f, F 2 <^H 3H*i ^Efls) (NA = 

0.85)1- °l-g-*fl ^ , 120°C^ ^r^H 902: -^<?V PEB # ^1*}^. 

<3i4> zl * > 2.38 TMAH -g-^* *V-g-^ ^ 60 efl^l^H ^^-i: ^ 

<3i5> 3. i-^- £2,^* ^ 10 - 30 mJ/cm 2 ^.^ *}5S* nfl 0.15/an i^C]^ ^ 

<3ie> ^aHI 5-12 

<317> aJaH] 4-1 ^ ^Aloj] 4-2^1^ o3o];*l ^A}^^ (1.0g)#* z]-z}- PA G°1 BeHl^i^- 

^S^-^iullolH (0.03g)$h -fM ^7l<y H^oI^c-H-^o^ (2mg)3}- ^ , aI^^sIa]-^ 
(8.0g) -g-^ofl 33:^1 ^ ^, ^*H1 5-4<>\)x}2\- z>£- « 0 >^_°^. efl^l^H ^!-§- 

^^nefliq s^^s. 3g 7 H>£cf. 

<318> ^ 1Q 30 mJ / cm 2o. S i5}<%^r nfl 0.15^ H}^ °B-E1 i^o}^ sflBl 

°1 <2<H*1^ 53* sj-°J^ai^. 
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,0 ■! 

<319> M. aVt^ofl 4H t-ilHif ^-711^ °flEfls S>}- a = 2}- 

*}<*| 157nnHH ^ ^M^* ^S.^ ^ backbone)* ^*Rr s) 

?Kpyran) ^ o}.^ ofltfls ^BS] <?1^H 

cfl*H ^Hrtr ^ ^^(wettability)* ^ a]^ ofltfls 

^ ^tr i=f^«r 2.2**1 » ^ ^cf. ttj-^, iL^£]^r q-^tv t 1 

<321>^.^ > ^Efl 7l#^A^ ^Al Alz]-ofl Cfl*l tfl^ol o.^*l ^ C_j- <£B}^ ^=.J±S\fl 

^ #U"* ^sH t^flf AV-g-*>^o.o.S. *H *llS£]Tr 

^*Rr °1 -§-*!- 7l Dfl^-ofl ^nflofl o^><^ _£.<*<|| c* ^ 

SM ^2:^ 7}^ ^ SZ^. 

<322> S*V, ^o\) efl^l^H 2^#* ^*Rr -£eM*r KrF 3H*i 

(248nm), ArF ^a|^ eflol^(i 93nm ) ^ p 2 $)o]x\ S.^}^ cJ-<£# #3H1 

€ ^ ^1, *r€- 31*1 ^-§-8: 21) ^71 (phenyl group), ^# 

(anhydride) 7>^^7l (car boxy 1 group) f-^f ^ ^ 2j-§-7l 
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(functional group) 1^-8: ^^7^ *r. &°.:e.S, 157nm^ F 2 : t 

^•i: ^>-§-^ ^4- -f^tr ^^r£» <2* ^ 2*4. S^b, 157nnHH ^517}- ufl^- § 

<323> olA o V > ^ ^V^^. tij-aV^*)- ^Aja,!^ ^o] ^X\]is}7]] ^f>}<%SL^, ^7} ^]^]d\) % 
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[^tr 1] 

oflEfle 2.^2}- a _s.s_ $ _es|. oj-H^eflojE s_±u] ^ 21 
(alternating copolymer)^, ^o^l^ ^ f^io S #^M§ . 

2] 

4-5- t^S] ti>^ ^^1- S^>^i 3,000 ~ 100,00021 ^ ^ 




R 3 R+ 

Ri ^ R 2 ^ AA *c&- Q*} °\}1k7} °)JL, R 3 ^ R 4 ^ ZfZ| ^ ^^} ; 

^l7l(hydroxyl group), Ci ~ C 2 o ^ ^^Hr^: ^Tr?] (hydrocarbon-contained 

group) ojjl, R 5 ^ ^± d ~ C 20 ^ ^-R-7l °J . 

3] 

R3- R4 ^ R5 ^ ^r^Hr <+°fl 2l«fl ^ 7} (acid-labile group)* 2.^*} 

4] 
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R 3 ^ R 4 # *}i-Hr ^71, ^^171, 7}- s 4^71, 7}H 4 ^ 

71, o)l^ E fle7l, ^r^^-^l7l(fluorinated alkyloxy group), S^r 1-^5.^:^71 

I^^J" 5] 

^12%H1 91°]*], 

R 5 ^ ^71, §]^Al <^^7l, ^±S,^7), Hi^r 9]n 7}^ 7)M: S.^ 

6] 

^5*<H1 91°]*], 

R 5 ^ t-^-^71, EflBe^l ZLS.Z\^7}, i&^r ^ 31 Wl*!^ C 6 ~ Ci 3 2l Q 
2}-^^ 711- if^ 3* 4^A^ #Sl^l. 
[^^J- 7] 

*)161H1 91°]^], 

R 5 ^ 1-^1 ^-1-^1 #5.^]^, l-^l-l-Al^ssi^, l-HS^-l-Al#^<ai^] 2-^1-2-^s 

= 2-HS^-2-ol^tis^ ( 8-oH^-8-Hel^l#S[5.2.1.0 2 ' 6 ]c1l7l-^, 8-°flli-8-Hel *)ms. 
[5.2. l.O 2 - 6 ]^!-^, 8-^^-8-^*\ms.[5.2.l.0 2 ^]^}7}^, 2-v\M~2-°}r}- , 2-^1^-2- 
Or^'g, 2-^5^-2-0}-^^;^, l-oV^ig-i-nflflol)^ 2-oll^-2-^l^ SE^ 2-<*fl ^-2-«5g7] 
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i^tt 8] 



^12%H1 31°]*], 



-fy-\ CH 2 -C-)- 

R 2 ^-( )=0 
0^ 




R 6 ^r ^t<Hl 2)m £-*fl 7>^*V C 4 ~ C 13 ^ &5[^7}o}ji, s ^ 0 ~ 2^ 3^<g 



[^% v 9] 

R 6 £ t-^^7l, EflH^^l = S^el-^7l , ^ SLfe C 6 - C x3 ^ € 

10] 

Re^r Hl-Hf^^, 1-41 €-1-^1 l-SSi-HtsS!^ 2-^1^-2-^ = 

iL^, 2-^^-2-^^.^.^.^, 2-SS|-2-tH]i2^, 2-i^-2-oli»ia^, 2-°fl fi-2-ol^iL 

2-^5.^-2-01^^.^-^, 8-"fl^-8-Be|^l#S.[5.2.1.0 2 . 6 ]cfl?>^i, 8-«fl ^-8-^*1 #3. 
[5.2.1.0 2 .6]cfl^, 8-H^m-8-HEH#S[5.2.1.0 2 . 6 ]t-ll7V^ ( 2-^^-2-o>cf^. 2-<^l€-2- 
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HI 



CF 3 0^ 0 /K7 
12] 



13] 
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r 8 ^ Ci ~ c 13 2] w^7i<y. 

14] 

R 8 ^r l-^l^-l-Al#S.^^, l-ojl^-l-Al^S-S]^, l-HS-^-l-Al^^^ 2-o)l€-2-^S 

Jts-^d, 2-ofl^-2-icS.ii=.^, 2-^^1-2-^215^, 2-^1^-2-ol^a.s.^, 2-<^l 1i-2-°liiL 
s.'d, 2-HS.€-2-ol^ii5^ ) 8-^li-8-Hel>M#^[5.2.1.0 2 . 6 ]t-1l7>id, s-^ ^- 8 -E^ a] ^-^ 
[5.2. l.O 2 - 6 ]^^, 8-SS.^-8-Hel^#^[5.2.1.0 2 ' 6 ]t11^ 1 d ) 2-^1 ^-2-o>cf ^ , 2-4)13-2- 
2-E. S.^-2-o>cf ^ , SE^r 2-^1^-2-^! ^7] 

15] 
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16] 




( / I CH 2 — C-)- 

Rio-^( .0 )=o 

0^ 

R11 R12 

Rg ^ Rio^ ^ T± JE*r v\M7) °}JL, R n 3l R 12 ^r ^ Qx}, Si 2= 

^-Al7l, SE^ Ci ~ C 20 ^ ^7lolji ; R 13 ^ ^ ^} iE^r Ci - C 20 ^ ^S)-^ 

17] 

*fll6*<Hl &<>H, 

Rll, R12 3l Ri3 # *H^r ^ofl Sl^fl ^sfl 7>^*V 7]«- it^Rr 3}^§- IRJiLS 

[^t 1 * 18] 
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Rll ^ Rl2 ^ 3<H^ ^M"^ °^7l, *l=^Al^V^ 7l> oJ-Z]^*} 7]; 7 >5^ 7 1 ) ^S^. 

^71, t-f-iLSa^ °^^}7), 5&^r Wr^-SLS-^y}^ S.^}^ ^8-2-5. 

19] 

RlS^r ^71, ^H^-A] ^71, €^S^^7l, 5E^r AVofl ^«fl £-*fl 7>^*b 7l# 

20] 
21] 

afl2<TM &<>H, 

Ri3^r 1-^)^-1-a1#s«]^, l-oH^-l-Al#5.«n^ ( l-HS.€-l-^l#S.«!^ 2-°iM-2-iiS. 
2-ofl^-2-^^^.s.^, 2-££|-2-t2i2^, 2-^l^-2-ol^^.s^ ; 2 -ofl H-2-ol^iL 
= 2-H^^-2-oldh^.H^ > 8-^ll^-8-HelAl# S .[5.2.i.0 2 - 6 ]cll7l-^ ) 8-°flfi-8-J=3 
[5.2. 1.02.6] cfl 8-=S.^-8-HejAl#S[5.2.1.02.6]efl^, 2-^1 ^-2-o>cf o>ig , 2 -^^-2- 
°f4^>^, 2-^3.^-2-0}^^, l-ol-cf^-i-Dfl^ol)^, 2-^]^-2-^!^ 5E^r 2-°fl ^-2-Jffl^7l 
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22] 



*\&, Rh^ s]«fl ^11 7>^t!: C 4 ~ C 13 ^ ^sK^H 31i s ^ 0 ~ 2^1 . 
23] 

Rl4^ EflE^JEJM^^l, ^ ^ rr^ W] ^] ^ C 6 ~ ^ 

[^^8" 24] 

Rufe" l-^l^-l-^l^S^j^, 1-ofll-l- l-HS.^-l-All-5.«j^ 2-nfll-2-^s 
^.s.'d, 2-°11 li-2-ic s tis^ > 2-£Si-2-t2ie^, 2-^lli-2-o] 4iiL ^.^ , 2-^1^-2-ol^i 
s'd, 2-HS^-2-olditis^ j 8_^^_ 8 _ H ^ A]#s.[ 5 . 2. l.O 2 - 6 ] c-fl7>^, 8-^1^-8-Be) 
[5.2.1.0 2 - 6 ]cfl7l-^, 8-HS.^-8-H^^ll-S.[5.2.1.0 2 . 6 ]c-11^1-^ ) 2-^1 ^-2-^"?];^ , 2 -«^l^-2- 
^^li, 2-SS.^-2-^°V^l , i-ofnfnV^-i-Djl^oH^, 2-^1^-2-^1^ S^r 2-ofl ^-2-^!^7l 
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Ris^ Ci ~ Ci 3 3 ^SH^l'iJ. 



26] 



^25%H1 5a<>H, 



°1 • 



27] 



^71 ^12 #4 cf^- ^Ai^L *Hf ^ 
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Rio 



CF 3 vV 0 
CF 3 (T^o^ 16 




*\&, Rie-^r Ci ~ C 13 ^ ^^r^7l<y. 
28] 

Rl6^r l-^l €-1-^1 l-ofl^-l-Al^ai^, 1-S^^-1-A]^^S1^ 2-Dfl^-2-}r:S 

H = 2-ofl H-2-i^ iL ( 2-^5.^-2-^ s J£ s.^, 2-ofl€-2-ol^a.e.^, 2-°fl *§J-2- °}4i}L 
s^, 2-££l-2-oli>iH^ i 8-^^-8-He)Al#S.[5.2.1.0 2 . 6 ]t1l7|- 1 d ) 8-°fl ^-8-^3 *1#S 
[S^.l.O 2 - 6 ]^^^, S-SSl-S-BHlAlt^tS^.l.O 2 . 6 ]^?^, 2-^11 ^-2-o>cf^^, 2 -^^- 2 - 
2-H^€-2-^l-t4 1 2}-^, 1-oVcfnl^-l-Dfl^ofl^, 2-Dfl^-2-^l^ i&^r 2-^1^-2-^1^71 

[^^%i 29] 

*lll6*cHl ^^H, 

^-71 ^12 ^ 4# i£t 7>^1^ ^-g- JRjiLiS. s}^ #slH . 
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Rio 




CF 3 OH 
30] 

4-S- t^S} tq*l=s-?-^(dihydrofuran) SEfe §1 j= 3.5*1 fKdihydropyrane) £M -ft 



31] 

^130%H1 &<>H, 



R17 

Ri7^r ^7], *l=^-Al o^7], #^S^7l, HL^r A>ofl o]*fl «.«fl 7 >^*V 7l 

«3. 




1 iE^r 2°J . 
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[$^* 32] 

*H311HI &<H*1, 

33] 

*ll 32*41 StH^i, 

Ri7^ 1-^1 1-1-^1 1-41 H-1-aI #5.3)^, 1-^S^-1-a1#s.«)^ 2-411-2-ii = 

Hi 2-41 ^-2-^ ejiSTd- 2-ES|-2-t2iL2^ , 2-41 ^-2-^1 ^^.^^ , 2-4|lJ-2-°ldL:!± 
s^, 2-^5.^-2-oI^^h.^, 8-41^-8-HelAl#s[5.2.1.0 2 -6]c-ll7'l- , d, 8-4H3-8-Hsl a^s. 
[5.2. l.0 2 ' Q ]$Wd, 8-^S.^-8-HslAl-t-s[5.2.1.0 2 . 6 ]tfl7^ ( 2-^-2-*}^^., 2-41^-2- 
oM^H, 2- = S..€-2-o>tf^^ , l-^V^^-l-^m^m, 2-41^-2-^1^ 2-41^-2-^1^71 

34] 

*i|2*4| 5a«H-H, 

iL-^dl -n-MH, ^ T^lUS^ IE^r tq§lc S £ t Dl -a-u|B^ °l-?-<H*l^ ^41 

x i 3°l-£ *112 #31(1)1- S.^\JL, 

°]7}*\, k/(k+l) = 0.01 ~ 0.8«y s^o S ^ ^el^l. 
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35] 

-R-MB, ^ ^§1 cltl=S ^ES ^ofl 

*i ^s)^ §>M-^ ^13 t>4 ^(m)# ^^ji, 

^71^^ k/(k+l+m) = 0.01 - 0.8O1J1, l/(k+l+m) = 0.01 - 0.891 *>fe 
36] 

^12 «V4 #3Ki)2K 

#7) ^3 «V^- ^( m )^, 

^7l^ ( k/(k+l+m+n) = 0.01 - O.Sojji, l/(k+l+m+n) = 0.01 ~ 0.8°lJl, m/(k+l+m+n) 
= 0.01 - 0.8<y ^^<LsL Z}^ . 
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l^^ty 37] 

(a) cf^«r °^n^ S.iiHsf a -#^£.^2}- o}HlNHM S^S]-^ JH 
^#^1 (alternating copolymer)* itr^ 

(b) PAG (photoacid generator)* S.^>fe ^ ell^AE 

381 

(a) cf^^ <*f|Efl=. 2.^2]- a-l-^-^ssj. o>a^ E flolH *fll 

^2 MS. ^§^31 » X^-*Rr #BH£r, 

(b) PAG* X^Rr ^ ^i o.5L efl^H 2^#. 

39] 

A oM #^H3 #5}^ ^ ^5 -S-*}^ 3,000 - 100,000°! ^^S. sfe efl^l 

— ■— o s . 

40] 

^137%> £^ ^38%H1 5U°H, 

A o v 7l PAG^r ^7} #e1^^ 7l§AS. 1 ~ 30 <#°.3. ^ 

41] 

^137^- SE^f *1]38*<M1 &<H*1, 
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• 

^■7) PAG^ B^^V^^i-H-^ (triarylsulfonium salts), c^rll 0 !^-^^ 

(diaryl iodonium salts), (sulfonates) SE^ =L -£tr#S °l-f-<H*]fe- 

42] 

#7l PAGtt BH^^l^^i^- H&|«eflo]E (triphenylsulfonium triflate), HeNl^SE. 
^ ^Elfi-MMH (triphenylsulfonium antimonate), ^ ^l^ol^-S.^ B^^B^]H 
(diphenyl iodonium triflate), ^2fl 1 do1_2_:E : B- ^^-2.^)1 o]3. (di phenyl iodonium antimonate), 
^l^l^l^l-S.Sig- B^«-elHH ( me thoxydi phenyl iodonium triflate), cl-t-^-^rqsfl^ol 
H^l^HH (di-t-butyldiphenyl iodonium triflate), 2,6-^ MBS #iv)HB 
(2,6-dinitrobenzyl sulfonates), ^S^M- HB^C^^iMl ^lS) (pyrogallol 
tris(alkylsulfonates)), N-§1 = ^-a1^a]o] tj]b. H^#eflo]E (N-hydroxysuccinimide 
triflate), ^^.s ^]_^ ^5.^.^0! n|^-He|§eflo]H (norbornene-dicarboximide-tr i f late) , 
H^^l^^S^ i^-HMHB (triphenylsulfonium nonaf late), ^ ^ °] £.5-^ f4#^l 0 lH 
(diphenyl iodonium nonaflate), nfl^l A A ^I-S-IE-h- lcM"f-3MH (met hoxydi phenyl iodonium 
nonaflate), ^-t-^-^^^l^^l^Sw icq-#eflo]E (di-t-butyldiphenyl iodonium nonaflate), 
N _^cs. A |^Aio] njc i^m-eflolB (N-hydroxysuccinimide nonaflate), tsi^Lj-cl^ 
^ol^l =-ici41-eflolE (norbornene-dicarboximide-nonaflate), H 3 2)1 >d s]tf-5.S^ 
^:^ii-i|ol e (triphenylsulfonium perf luorobutanesul fonate) , Be] 5)] 'd^it-H- 
Ihs-iMMH (PF0S) (triphenylsulfonium perf luorooctanesul fonate) , c]3ll^ol^.c^. PFO s 
(diphenyl iodonium PFOS), 1] 3)1 ^ol^£-^- ppos (me thoxydi phenyl iodonium PFOS), cj-t- 
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^1^3fl^ol - E^^- E flol e (di-t-butyldiphenyliodonium triflate), N-*l £.-^1 ^{0 °1 

^lJE. PFOS (N-hydroxysuccinimide PF0S) , ;t =.iL= ^-^o] v) je. PF0S 

(nor bornene-d i car box i m i de PFOS), £^ -S-^hl-S. ^l^cH^l^ ?A^r ^^.S. 

43] 

[^t 2 -^- 44] 

^143%H1 &<>H, 

A o V 7l -B-71 <g7l^ #7] 7l^O.S. 0.01 ~ 2.0 «3=O.S. 

45] 

*fl43*J-°fl &°H, 

-B-71 <§7l^ 3*> <>K]( tertiary amine) AS. °l-?-<H*l^- 3*-tr#-§- £&xr 2 

[^T 1 ^- 46] 

^143%H] 3X°]*), 

-rM <^7l^ HeHHofo! (triethylamine), Be]oli^i°} D J 
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(triisobutylamine), H^ol^-^-^oj-o] (tr i iooctylamine) , He) ol^c-H^o]-^ 
(triisodecylamine), l^ 0 } 1 ?! (diethanolamine) , HBH^-i: 0 !- 1 ?! (tr iethanol amine) , N- 
M ^ll-e^fe (N-alkyl substituted pyrrol idinone) , N-^ ?}SS^t 

(N-alkyl substituted caprolactam) , N-<££l ^lS?*^ (N-alkyl substituted 

valero lac tarn) iE^ n. ^^91 y A^r f^AS 3l*liH 
47] 

*fl37lr S^r *)138*<H 5U*H^. 

30 ~ 200 ppm^ 7jl^%^^» C) S^Kr ^3) £-3. ^ efl^B 2^#. 

[^■=p-^ 48] 

(a) cf-g- 7-2^2] *fll «14 cf^l- i^>^ ^HlH^r, 



Ri £ R 2 ^ ^ ^7) 0)JL, r 3 ^ r 4 ^ ^ ^± is)im 

*1 7] (hydroxy 1 group), SE^ Ci ~ C20^ ^r^j-^^ ^-fr7] (hydrocarbon-contained group) °}JL, 
R 5 ^ ^ Ci - C 20 ^ ^SB^ ^-n-7l<a. 

(b) PAG* £ftfb ^ e^I^e s^l-. 




R 3 R* 
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l*£^ 49] 

^148%H1 5a°^i, R 3 , R 4 ^ Rs ^ *>H-^ ^*ti 7>^*V 7l(acid-labi le 

group)!- S^tt ^-^-2.5. ^ efl^l^B 
50] 

R 3 ^ R 4 ^ *rM^r M^l, *1=^-Al^7l, ^^71, 7> = ^7l, 7}5.iL^ 

71, as^e^^ ^^71, 5£^ 1-^5.^:^711- i^Rr ^JO^ 

51] 

^i48%Hi 5fl°H, 

R 5 ^ °^7l, §l^Al ^71, #^5.^^71, 3L±r ^Hl fi1«fl £*fl 7>^tr 7l» 
52] 

*)1511H &<H^, 

R 5 ^ t-^-^71, Efl =S.sl £1-^71, iE^r ^ Hl^ til^l^ c 6 ~ Ci3^ ^ 
SK~fc7l# S.^}^ ?}-g- ^ ell^l^H 

53] 

^)52%H1 Sl^H. 

R 5 ^ l-ll-Hfiaj^, l-oH^-i-Al#s.«j^ ; l-SS^-l-Al#s.«j^ 2-011^-2-^ = 
= 2-^1^-2-^=.^.^^, 2- = 3.^-2-ic5 iL= \i , 2-ofl^-2-ol4iiis.^, 2-<Hl ^-2-ol^i^L 
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s^, 2-*3.*g-2-°]±mz*d, 8-d11^-8-H^a1#s[5.2.1.0 2 . 6 ]c117>^ ( 

[5.2. 1.0 2 . 6 ] cfl7l-^ t 8-HSi-8-B^^tS[5.2.1.0 2 . 6 ]cH7^, 2-^^-2-o>cf , 2-^^-2- 
0 >^^^ ( 2-^5.€-2-^n>^, i-oVcfnV^-i-Dll^oll^, 2-pfl^-2-^l^ 2-^1^-2-^1^71 
» 3# *}^r Sll^liE 

[^n 1 ^- 54] 

^148* 0 H1 



Re^r *H1 ^*fl £-*fl 7}^ C 4 ~ C 13 S1 ^^7l o]m, s ^ o - 2£\ . 

55] 

^154%H1 

Re-^ s])B.^]^.S,^^7], 5£ir «l*13Ha C 6 ~ C 13 ^ & 



56] 

^155* 0 H1 

Re€r l-^M-l-^\ms.m^, ^-1-^1#S«]^ ( 1-5.5.^-1- Al #5.^ 2-nll^-2-iiS 
2-oflli-2-^s jis.^ 2-£Si-2-t5i2^, 2-^l^-2-olii_5^ ( 2-<Hl ^-2-ol4i^. 
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2-HS.€-2-ol^^.s^, 8-^l^-8-H^Al#s.[5.2.1.0 2 - 6 ]cfl7l-^, 8-°fl *1#S. 
[5.2. l.O 2 . 6 ]^^, 8-^5.^-8-H5]Al-i-s.[5.2.1.0 2 . 6 ]c1]^l-^ ( 2-*fl U-2-oJ-t}- , 2 -ofl^-2- 
o>cfu>^ ( 2-*S.*g-2-°\A J &^, l-^^m-H^^l^, 2-^1^-2-^]^ 2-ofl t -2-^1^71 

[^t 1 * 57] 

^148*oH1 &<>H, 




CH 3 

CF 3 O^o^^ 



R 7 ^r Ci ~ Ci 3 ^l W^7l<y 



58] 



R 7 £r ^1^71, ofl^7l, t~^7) , HL^ *1 #3.*?^7l °1 ^ -HH) 0. 3. <5^ efl^H 



59] 



^148%H1 5^*1. 



#71 afll ^ ^2:1- 7}7^ ^-i- ^-^ ell^iE ^ 
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R 8 ^ Ci ~ i£SK^7l<y . 

l^tt 60] 

R 8 ^ 1-^1 1-1-^1 ©S^-a, 1-^1^-1-Al#^«j^, 1-^3.^-1-^ 2-^-2-^ = 

SLM-^d, 2-^^-2-^=.^=.^, 2-£S^-2-t2Ji2^, 2-^M-2-o]±^s^_ > 2 -ofl 

2-H3.€-2-ol^J±=.\ii 1 S-^^-S-B^Al^-sts^.l.O 2 . 6 ]^^^, 8-^l-8-SelAl#^ 
[5.2.1.0 2 '6]cfl?>^ ( S-HS-^-S-H^Al^stS^.l.O 2 ^]^^, 2-^m-2-o>cfnV^, 2-^-2- 
oVcfn]-^, 2-£S|-2-o}4^1, l-o>cf^>^-l-^l^<Hl^, 2-*\M-2-$\z± S&^r 2-ofl ^-2-^!^7l 

61] 

^148%H1 SJ 0 ^, 
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CF 3 OH 
. [3^8- 62] 



*\&. R 9 3 Rio^ ^ 5E^r ^ll7lol31, R n * R 12 ^ Z^Z| ^ §1 = 

^171, JE^r Ci - C 20 ^ ^M^, R 13 ^ ^ ^ Ci - C 20 ^ 

[^^* 63] 

Rll, R 12 ^ R i3 ^ *>4^ #°fl §«B 7>^fl 71* 3£^>fe £-g- 




R11 R12 
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64] 

Rll % Rl2 ^ ^MS. ^>M-^ ^71, «l=^-AlM7l, ^^71, 7>=^7l, ?>3li 
^71, o]]^EflS7l, S-^s^-^l 0^^171, €^5-^711- S^Sr 53 E-^JLS 

[^^•^ 65] 

*fl62*cHl 9X^, 

Rl3^ ° S V ^7l, *1J=-IH ^71, #^S^^7l, 5E^r *H ^fl 7}^ 7l# S^- 

3# f^AS 31*1 ^B. 
66] 

*ll65%Ml Ri 3 ^r t-¥-^7l, BflB3l-*lS.S3l|^7l, Hl^r H]*]^ ti] *] 

C 6 ~ Ci 3 sl ^-^^7l# i^rRr ^4 ^8 sf-fe- efl^l^H 

[3^* 67] 

^166%H1 Sl^i, 

Ri 3 ^r 1-^11-1-^1 #5-^, 1-^11-1-Al#5.«i^, 1-HS.^-1-a1#s«]^ 2-^1^-2-^s 
tis^ > 2-^11-2-^^^.5.^, 2-£^^-2-t=tiH'd I 2-ulH-2-ol 2-°fl l-2-°ldiiL 

2-HS^-2-ol^^.e^ > 8-"fll-8-BelAl#S.[5.2.1.0 2 . 6 ]cfl7>^ t 8-<>)|1-8-HtJJa1#3. 
[5.2.1.0 2 > 6 ]cfln^, 8- = S.^-8-B^A]#S.[5.2.1.0 2 . 6 ]cfl^, l-2-o>c]-i£l , 2-°fll-2- 
oV^l, 2- = S.^-2-o>cfn}-^, l-oV^l-l-^ll 0 )!!, 2-^1 1-2-^1^ 31 2- °ll 1-2-^71 
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[^t 1 ^ 68] 



Rl4^ #°fl ^ti £*fl 7>^^ C 4 ~ Ci 3 ^ ItSHr^l 0 ~ 2^ 3^<g. 

[^t 2 -* 69] 
70] 

Rl4^ l-^]^-l-^l#S^^, 1-oll^-l-All-S-^}^, 2-*H^-2-2t = 

iL = *d, 2-^l^-2-icS^_5.^ ( 2-£Sl-2-t5 a H^ i 2-^^-2-0141^=.^, 2-°fl 1-2-^1 rdili 
= 2- = 3.^-2-<>ldL!i = ^ 1 8-Dfl^-8-H^Al^[ 5 .2.1.02.6]i:-fl7V 1 d, 8-°fl 1-8-E5] *1 fg. 
[5.2. l.O 2 - 6 ]^!^, 8-^S^-8-Bel*l#5.[5.2.1.0 2 . 6 ]cll7l- 1 d, 2-^1^-2-oVcfn]-^, 2-<Hl ^-2- 
oVcfnV^, 2-^S.^-2-o>i4 t ?]:^ ) 1-^^li-l-olllMlli, 2-^1^-2-^1^ 2-«1| ^-2-^71 
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^ 2004/2/19 



71] 




fS Rl5^ Ci ~ Cis^l ^^7] <a. 



r^^j- 72] 



73] 
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R 9 /F 3 

( / I CH 2 -C-)- 

Rio-V .0 )=0 

0 

Rl3 



CF 3 VS^ RlB 




Rl6^ Ci ~ Cis^ W^7lo]. 

74] 

^173%H1 5a°H, 

-1-^]#S.^^, 1-H^^-l-^l 2-^1^-2-^5.^.^.^, 2-11-2-t3IH^, 
-2-ic5^.5^ ( 2-^1^-2-ol^^.s^, 2-^^-2-ol^tis^ ) 2-^S^- 2 -ol s ^ f 
-8-Bs]^l#5.[5.2.i.0 2 - 6 ]cfl7l-^ > 8-^l^-8-Bsl^#S.[5.2.1.0 2 ' 6 ]c11?l- 1 d, 8-^S^-8-BeM 
#S.[5.2.1.0 2 . 6 ]O]7>^ ( 2-afl^-2-^^- 1 d:^ ( 2-«Hl ^-2-^rf t?>^ , 2-£Si-2-44 D vll , l-°> 



75] 
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R10 




CF 3 OH 
76] 

XI 48^- Xl &<>H, 



[3^8- 77] 



R17 

Rl7^ ^71, #^5.5.^71, AVcfl ^iSfl £-*fl 71 




1 2E^ 2°J . 
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[3^8" 78] 

^177%H1 91°]*], 

Riy^r EflH5^§l=S.3X]^-^7l, 3^ ^ iE^r *1 *1 C 6 ~ C 13 ^ 

79] 

^78%H1 &°)*\, 

Ru^ Hll-HtS«!i i-oflig-i-Ali-ssn^ 1-HS.^-1-a1#s«i^ 2-^1^-2-^s. 
3.*^, 2-oHl-2-ii s.^ , 2-£ll-2-t2a2^, 2-*lll-2-°l4ili^ , d ) 2-^1 !-2-<>l ±2. 
s^, 2-H5Ll-2-°l^iLiL^, 8-^M-8-^^}ms.[5.2.1.0 2 ' e ]^M^_, 8-o111-8-Hel^l#S. 
[5.2. 1.02.6] cfl7>^, 8-HS!-8-H5H#S[5.2.1.0 2 .6]til?Ht, 2 -^^-2-<>>t|-«V^ , 2-*Hf3-2- 
°>cl- , ?>^ ( 2-HS.€-2-o>cf^-l, 2-^11-2-^1^ 5E^r 2-ofl 1-2-^1^71 

80] 

*1l48*<Hl &°H, 

A <M *fll ^(k)$4-, 

isi^ jg.^ ^ cl^l^S^^ SE^r tq^c^ 2)^ ol^o]^]^ ^.ofl 

A 1 ^U]£l^ ^ = §fufo] ^ 2 a>4 ^(1)# S.^*\JL, 

^7}*\, k/(k+l) - 0.01 ~ 0.891 ^ ell^l^e °- 
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81] 

*f|l #4 ^(k)4. 
-S-71 ^2 ^fl(l)^. 

k/(k+l+m) = 0.01 - 0.8o]Jl, l/(k+l+m) - 0.01 ~ 0.8^ li^r S}^ 

82] 

#71 

S.±"\ -n-MB, ^ ^^l^S^fl 2E^r 3*12=5. 3j ^ fitn] ^£5. ©l-f.©^]^ ^-ofl 
*1 -Jd^^r *>Kh>] ^4 o>^- ^(n)# iMi, 
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k/(k+l+m+n) = 0.01 ~ 0.8<>1j1, l/(k+l+m+n) = 0.01 - 0.8^1^1, m/(k+l+m+n) 
= 0.01 - 0.8<y ^H] ell^liE 

83] 

^48%!, ^162%1 JE^r ^177%H1 &<>H , 

A o v 7] #^H§ ^et ^x}^ 3,000 ~ 100,000^ ^-i: ^^.S. ^ 

84] 

^148%1, ^1162^ 5E^ ^177*oH1 &<H>H, 

^•71 PAG^r ^"71 #eH<>) ^ 7l^o.S. 1 - 30 <#SLS. S.^S\^ yA 

85] 

*H48U\ ^162* 0 1 ^177%H1 

^7} PAG^r HsWli^^ (triarylsulfonium salts), cM^o^s.^ 
(diaryl iodoniiim salts), (sulfonates) ZL ^^-#3. ol-f-o^l^- m^jo 

[^t 1 * 86] 

^185%H1 &<H*1, 

#71 PAG^r He^l^i^ B^#Bflo]H (triphenylsulfonium triflate), 3fl ^#3. 
-H" ^ElSMlol e (triphenylsulfonium ant imonate) , t^Ml B&Hrefl°lB 
(diphenyliodonium triflate), ^*H^o].2.iE/B- ^fivilojE (diphenyl iodonium antimonate) , 
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Dfls.A]e|3)l^ol^.£^- H^-fMHH (methoxydiphenyliodonium triflate), cJ-t-¥-^^l^°l 
.2.S.-H- B^l-EflolH (di-t-butyldiphenyliodonium triflate), 2,6-^^B^«31^ #£.MHB 
(2,6-dinitrobenzyl sulfonates), ^-S-iM- BB^Ci^^^iH B ) (pyrogallol 
tris(alkylsulfonates)), N-*1S.^-a]^a1 o)v] = BBl-^HH (N-hydroxysuccinimide 
triflate), = ^!-^7r^r^°H ^.-B^l-eflolB ( n0 rbornene-dicarboximide-tr i f late) , 

BBlstl^tiv iiM-#eflo]E (triphenylsulfonium nonaflate), ^j^o] SlS.^- h=.^z]]o}^ 
(diphenyliodonium nonaflate), ^fl^-^l t) tfl^o]^.^^ t^f^ol JS. (methoxydiphenyliodonium 
nonaflate), ^-t-^^sfl^ol^jE^- ^14^.^0]^ (di-t-butyldiphenyl iodonium nonaflate) , 
N _§] c^ A j^A] 0 j D | ^ i-q-^eiiolH (N-hydroxysuccinimide nonaflate), ^s^.5.^1-^^>s.^- 
^ojol^-^ul^BflojE (norbornene-dicarboximide-nonaflate), Be^l^i^ 
ft#3£i4MH (triphenylsulfonium perf luorobutanesul fonate) , He| sfl ^tlw 3*1 -& J f-.2.3A 
l!]:^ivilo'|;E (PF0S) (triphenylsulfonium perf luorooctanesul fonate) , t^^<>1.2..5E.w PFO s 
(diphenyliodonium PFOS), ^l^-^^5ll^ol^£-^ PFOS (methoxydiphenyliodonium PFOS), t\-t- 
-t-H^^I^^-^Sw B^l-eflolH (di-t-butyldiphenyliodonium triflate), N-*l£.^-Al^ril°l 
v]E. PFOS (N-hydroxysuccinimide PFOS), i^iL^yQ-tl J}^.:^^] u] JE. PFOS 
(norbornene-dicarboximide PFOS), o|t5] ol-f-^*]^ 3J^g- ^rfe 3fl*l 

±H 

87] 
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l^^ty 88] 

^187* 0 H1 91°]*], 

#7] -fM «7l^ 7 n v^ #eH^ 7l§o.S 0.01 ~ 2.0 <£o.jiL 

89] 

*fl87* 0 Hl 

#71 -B-71 ^7l^ 3*} of^C tertiary amine)°-3. ol^^^l^ s^l-^- ^^.S. ££^r 2 

[^t 1 * 90] 

*1187*<H1 5U°H, 

#7l ^-71 ^7l^ B^^l^o>n] (triethylamine), ^ °] 
(tri isobutyl amine) , BBl o^^ig o]-ni (tr i iooctylamine) , Hel °l ^l^Mnl 
(triisodecylamine), A ft-i^l- 1 ?! (diethanolamine) , Bel <H1 ft^l- 1 ?] (tr iethanolamine) , N- 
^ *l^l ^l#sl^^ (N-alkyl substituted pyrrol idinone) , N-«£^ ^rH^.^ 
(N-alkyl substituted caprolactam) , N-<£2J ^efl^-^Hr (N-alkyl substituted 

valerolactam) ZL ^^^91 ^105. sfl^^E 2:##. 

[3^* 91] 

*fl48^r, *)l62^r iE^ ^177^-^1 &<>H , 
30 ~ 200 ppmSl 711^%#^1# S.^}^ 3}* ^ efl*]^H 
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